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2-a Tunorpajua Vspatenpctaa Akanemuu Hayk CCCP. Mocxsa, IllyOuncxui nep., 10] 


Joxraaye Akanqemun nayr CCCP 
1956. Tom 111, Ne 6 


MATEMATHKA 
E. A. BPEAMXHHA 


OB ABCOJIKOTHOH CXOJMMOCTH *PAXOB ®YPbE 
NOUTH-NEPHOAMHYECKHX ®YHKUMA 


(ITpedcmaezeno axademuxom B. H. Cmupnoseim 16 VII 1956) 


1, Ilycrp / (x)—orpanHuyennad 2x-nepHoquyeckad (byHKUMA, UMeroulad 

{\slakyHapHblit pay Dypbe 

>) an cos nx + by sin NpX, sei >be 1; (1) 
k 


k=1 


Teopema Cuyoua (1) yTBepxyqaeT, uTO pag (1) a6comorHo cxogurcs. 
»C. B. Creuxun (?) ormerua, uro cbakTuyeckH CHyoHOM ycTaHOBJIeHO Hepa- 


DV + BE < Cy (8) max |f (*)L (2) 


ire C;(0)—nocrosHHas, 3aBucamjad TombKO oT 9. B 9toli 3ameTKe JaeTca 
o6obuleHHe TeopeMbI CuyjoHa Ha JakyHapHble paqbr Dypbe nouru-nepHoyuye- 
Ckux (PyYHKUHH. 


2. Teopema 1. Pad Sypoe > Age er (ki 0; -d a = Ans Ag 0, 
ee npu R>0; hy 0o pie oa noumu-nepuoduueckott ynkyuu 
F(x) cxooumca abcontomHo, eCAU hpta/deSO>1 (R=1, 2,...); npu amom 


oo 


| Arg] <C (6) sup | f (| (2*) 


k=—oo 


2de C (6) — nocmosnnaa, saeucsyaa moAoeKo om 9. 
Jloka3aTeJIbCTBy TeOpeMbI MIpeAMOWIeM {Be JIeEMMBI. 


Jiemma 1. ITycmo dy, hg,..-+, Ay BeUmeCMeeHHbL U NnoAODCUMeAbHEL, 
eea/ ine O>1 (k=1, 2,..., N—1);) Ap =—Ani) Carat id, 
(k= +1, +2,..., +N) — ai6oie Komnaekcnole uucaa; mozda 

N 
Dd le, |< C(O) sup 3 c,e8* |. 
h=—N * |he—N 


Tloka3aTeubcTBoO. SaqaB ¢>>0, duKcupyeM HaTypabHOe HCO q 
HM MOJIO%KUTebHOe ty, YAOBJIETBOPHAIOWHe HepaBeHCTBaM 


N 
m >) 141 +1o, 1+ 1¢xl+1 oe! 
a : (3) 


6+3 
lo > a= Die (4) 
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Ha ocnopanuu Teopemp! JIupuxse ((*), crp. 180) Haligem ¢ >fy U Hart | 
PaJIbHbIe YACMA My, Mg,..., Ny Take, 4TO | 
“Rat — ma] << G= 1,0 a ee (51 
His (5) u (3) cnegyer, uro mpu y €[0, 27] 
N N ’ | 
Re | yy, Cc ne) = > (a, + ap) cos nyy + (b_x — bp) sin may] — ¢, (65 
= He 
k mail i | 
Re | »> oxen} = bai ( -e b_p) COS flpY + (Ap =e aes sin (py | —=1e= (77) 
haan. | lke | 
Beneycrsue (5) u (4) ae >6= = (k= 1,2,..., N—1); nupumeg 
R | 
HAA HepaBeHcTBO (2), NomyauM: 
ad 
max » (ap + a_p) cos my + (6_, — bx) sin Ney | > 
y k= 
i : = | 
> Tay 2 le + aal +64 — ba], en 
& | 
max > (bp + b_p) cos may + (az — Q_x) Sin Nay | > 
y es 
1 i ? 
> TG lot bal + 1a — aah OH 
rae C,(0,) = VY 2C, (6,). 
H3 (6) u (8), B CHay MpousBombHOCTH ¢, cmeRyer: 


y Cr eih® | > 


k=—N 


sup 
x 


bpb_p<0 


> oar | a dant lead + » lou] + 16-21}; (10)) 


aHaJIOrMuHO U3 (7) u (9) caeqyer: 


y cpeh* | > 


k=—N 


Vs (10) u (11) nonyunm 
N 


> len|<C ®) sup 
k=—N x 


sup 


x 


>To, S laltleait+ 3S [oitioal}. 0} 
RFR 0 bpb_p>0 | 


N 
» Cpeirk* ’ 


k=—N 


rye C( (6) =2V2C, (°F). 


Jliemma 2. Ecau pad ys cre” (R40; An > O'npit’ RS 15 Giese | 


k=— 


cxodumca pasHomepHo unpu k> | Arar / An SO>1) (uau An / Arti 9>1),, 
mo amom ps0 cxodumca aGcoatomno; npu amom 


y Fi SoA 


hk=—oo 


y | Cr|<C (6) sup 


kh=—oo 


(12) 


1164 


) Wokasareaperso. Haiiyerca M  vraxoe, ro pH Bcex 7 
ji en © 


| xy cpen* 


1. ko—n 
Pg 


| > Cr| <C (6) M. 
Jkhe—n 
SayaB ¢>0, BpiGepem n Takoe, UTOObI BHINOJHATHCh HepaBeHcTBa 


<M. Pan >) |cx| cxogqures, tak Kak B cMly JieMMpI | 
kh=—o 


' CO n 
sup| >) cpe**|>> sup >} cxe™* | —, (13) 
+ | k=—oo * |k=—n 
n co 
D lex|> Dd |exl—e. (14) 
k=—n kh=—oo 
V3 (13), semmpt 1 u (14) caegyer, uro 
NI iApx 4 - wer 
sup Cre soe Ge = 
Pe oe |e coma 


| Ilepexoqa k npeyemy npu ¢—0, nomyuum (12). 

JlokasatTeabceTBo Teopemb 1. JlakyHapHblit pag Dypbe nourn- 
NepHoOAMYecKkoH PyHKWHH Cxo_MTCH paBHoMepHo ((*), cTp. 81). Ha ocHopanur 
JI@MMbI 2 OH CXOJUTCA aOcouKOTHO, MH IpH 3TOM HMeeT MeCTO HepaBeH- 
mcTBO (2*). 

| 3. CaeqcTBuem sleMMbI 2 ABsIAeTCA Tak2Ke TeopeMa 06 aOcoJIOTHOH cxo- 
-(umoctTu pxaiqos Pypbe nourv-nepHoguyecKkux (byHKUHH, nMoKasatenu Dypbe 
| KOTOPbIX HMCIOT eHHCTBEHHY!IO [pefesbHy!0 TOUKY Ha KOHeYHOM paCCTOAHHH. 
| Teopema 2. Psd Dypve 


Dent (15) 


k=—oo 
(k= 0; Ap =—An3 An >> 0, An >> Angi npu k>>0; dn—>O0 npu k— oo) 
noumu-nepuoduueckou ynKyuu f (x) cxodumca abcoatomHo ecau 


ee ae) 16) 


AR 


u cyluecmeyem nocmosKHan C makaa, 4umo 


Veta) dul <c uf (<<); (17) 
npu 3ItMom ; 
D>) [An <6 O) sup] Fo) |. (2*) 
R=—0oo 


TloxasateampcrBo. M3 (16) u (17) cuefyer paBHomepHaa CxOJH- 
mMocTb psa (15) ((4), crp. 87). 
Ha ocHopanuu semmer 2 psy (15) cxogqutca aOcou0THO H MMeeT MeCTO 
HepaBeHCTBO (2%). , 
4. Jlemma 2 wacrosmei 3aMeTKH ABaseTca ycHseHHeM semMbl | paOortt (°). 
Jlemma 2 pa6otpi (5) Takxe jomyckaeT HeKOTOpoe YCHJIeHHe. BeneycTBue 
aToro pesysbTaTb! (°), OTHOCAIIMecH K HalJIyuIHM IpHOIWKeHHAM TlOUTH- 
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mepHoquyeckux yHKuuli, mpexcTaBMMbIxX JlakKyHapHBIMH psxAaMu Pypp 
MOryT ObITb YCHJICHBI Cue yIOUluM oOpa3soM. | 
Ilyctb (UKCHPOBaHa MOCMeOBAaTebHOCTb YaCTOT Dy} (2. 03-2" te a 
do = 0; An l> 0, An<CAngr mp kD>1; hn =—Any poo pH Roo) 
ByyeM cuyvtTaTb, Yo nouTH-nepwoquyeckad yHKIMA f(x) UpHHaqvex 
= ‘B® 
kaaccy J] {,}, ecm ee pay Dypbe UMeeT BUI > Airmpe “kh , The fig 
kh=—oo 
= 9, | Ane tpn ee np 


Wemble YHCIa, Am, = hor Am_, =A—mps Arm 


Am 
k=é 0, aig Any | == —atg Ang. u og = Gg, 2 I> 1. 


Tlon0*xuM E,(f) = fat {sup rhs >) cpe! R® |, 
4 k=—n 
ihmap® re 
Ri (f) = sp f @) A 2b, Aa? Rl, On(f) = ‘be Any 


Teopema 3. JTycmo f(x) €/I{\x}; moeda umeem mecmo nopsdKos0e 


paseexcmeo E,,(f) ~ Rn (f) ~ &n(f)- 
Teopema 4. ITycmo f(x)E{\,} wu g,—>. Toeda umeem mec 


ACUMNMOMULECKOE PABEHCINGO 


En (f) = Ra(f) = &(f)- 
Buipaxaio ray6oky!o 6narofapHocTb mpod. MW. I]. Hataucony 3a pyko- 
BOJCTBO pa6oToH. 


Ky 6piescKkuii| Tlocrynuso 
ABHalMOHHBIM WHCTHTYT 12 VII 1956. 


UMTHPOBAHHAA JIMFEPATYPA 
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Jloxaayo AkKawemMuu nayr CCCP 
1956. Tom 111, Ne 6 


MATEMATHKA 


M. f. KPEHH 


K TEOPHH AKCEJIEPAHT H S-MATPHIL KAHOHHYECKHX 
AM®SEPEHUWHAJIBHbIX CHCTEM 


(II pedcmaszeno axademuxom A. H. Koamozoposeim 19 VII 1956) 


B uamem coo6mennu (1) Oblm0 ykKasaHo, 4TO NpoBeyeHHoe Tam UccwIesO- 
| BaHHe olycKaeT HelocpeycTBeHHoe oOOoOmeHHe Ha cuyuall CHCTeM HHTe- 
) TpaJbHbIx HW JudepenHWHabHbIX ypaBHeHHH. ITO %#Xe B U3BeCTHOH Mepe 
OTHOCHTCH HM K HalllHM MOCJeXyIOUIMM HccwIeqoBaHuaM (7, °) mo OOpaTHBIM 
fF saqayaM JA uddepeHMasbHbIX oNepaTopoB. Syecb OyyT MpHBeeHbI 
HEKOTOPHle JeTaIH STHX OOOOUIEHHH H OMHOBPeMeHHO HeKOTOPbIe NOJO*KeHHA, 
ABJIAIOULHECA HOBbIMM JaxKe B CKaJIApHOM cyry4ae. 


1. B qambHeliiem mponucHpmnu 6yxBamu A, D, 6, F,... OyaqyT 0603Ha- 
UYaTbCA KBaj[paTHble KOMIVJICKCHbIE MaTPHUbI OfHOrO HM Toro Ke MopsAqKa n 
{M1pOW3BOJIbHO (pHKcHpoBaHHoro), yepes A‘, D*, G*, F*, . ..— CooTBercrBylo- 


Ive TpaHCNOHHpOBaHHble MaTPHUbI. 
Ilyctp H(t) (—2T<t<(.2T; T<o)—nekoropaa s0KaIbHO MHTerpH- 
pyeMaa MatTpHua-spyHkuna. YcuoBuMca ee Ha3bIBaTh CHMMeTPUUHOL 


akcesepauTon, ‘ecm H(t) =H (t)=H(—t) (|t|<(2T) 4 yaa moooro a 
(O<a< 2T) unterpambHoe ypaBHeHue 
X(t) +\H(t—u) XW) du=Y(t) (0<t<a) (1) 


0 


| 


umeeT pH Y =0 eqHHCTBeHHOe HerpepbiBHOoe pelleHvHe X (t)=0. 
PaccmaTpuBanx MpocToTH pau culyyai HeNnpepbIBHOM CHMMeTpH4HOH 
akcenepauTht H, o6o3Hauum uepes Ty (t, s) (O<s,t< a) HenpepbiBHoe 
pelieHue ypapHenusa (1) npu Y (t) =H (t—s). 
Kak u B CKaapHom cayyae (1%), pesomppenta Ig(t,s) Oyger oOnayaTp 
CBOHCTBaMH: 


or, (t, : 
a 8) stew L's (fp GQ) bn (G,.S), 0 ba (ty 8) = las, 1) = Ua (G44, GS). (2) 


TlomoxKuM Jia suO6oro KOMIeKcHoro k: 


8 (5) =e" (1—\Tee(0, eas (Or STs GON) EA a a} 


0 
C momorrp10 (2) 6e3 Tpyqa Haxo,uM : 
dG (r; k)/dr =ik G(r; k) —A(r) G(r; —&), (4) 
rye A (r) = 21, (0, 2r) —cumMetpuueckan MaTpuila-pyHKuna. 
Ec M0JIOKUTb 


20, (r;k)= E(k +E(ri —4)3 Work) =E(rs&)—E(rs — A) (9) 
4167 


To (byHkuuu ®,, Yy cocraBaT pewenHe AudpepenuvasbHOu CHCTeMbI 

d® /dr = —k¥—A(r)9, dA¥/dr=kO+ A (r)¥, (6 

mpuyem ®, (0; &)= Jn, ‘Yo (0; 2) = 0. 

Vex mouas B ypaBHenduax (6) dyHkuMio ®, HaliqeM, 4TO Y) ABJIAeTC 
TAaKKe PelleHHeM CHCTeMbI 


aE [dr2—V(r)¥ FRY =0; V(0;4)=In, Y'(0;2)=kln, (7) 


rye Vi(r)=A?(r)—dA(r)/dr (O< 1 <T) — nexoropas CHMMeTpuuecKkan 
MaTpulla-byHKUMA, QJIEMeHTHI KOTOPOH B OOMLeM Ca1yyae CyTb OOOCOMeEHHBIC 
(byHKUMH (Kacca NepBbIX MPOH3BOAHbIX OT HelpPepbIBHbIX PyHKIHH). 
3ameTHM, 4TO ecIM Halepeq 3agqaHa dynHKuna V(r) (O<r<cT) ykasau- 
Horo Kslacca W ypaBHeHue 6”—V(r)9=0O uMmeer HeKoTopoe pemeHue 6, 
quia xKoroporo det8#-0 (O<r<T), To, nNonaraa A(r)—% (r)0-4(r) 
(O<r<T), mpl nomyuumM cucTremy (6), Nopoxyarollyio cucTemy (7). 
Teopema 1. Bcakoti nenpepolenoli cummempuueckol mampuye-@ynkyuu 


A(r) (O0<r<T) omeeuaem eceeda oOHA U MONoKO OOHA NenpepbleHaA CUM-: 
mempuunan akcenepauma H (t) (—2T<t<(2T), ee nopoocdarwas yKasan-- 


Holm 6bliule Cnocobom. 


I]lpu amom, ecau dyxxyun A(r) (O<r<T) umeemk (>0) nenpepwie- : 
Holx (AOCOAIOMHO HenpepoleHoix) npouseooHole, mo 6 3Mom U mMOAbKO aMomM! 


cayuae dynkyuan V(r) (O<r<(2T) Oydem umeme k nHenpepolenolx (a6co.nomHe 
Hen pepoleHolx ) npouseooHern. 

2. Ecau B ypapHenuu (4) samenuts A(r) Ha —A(r), To ero pelieHvem | 
OyyeTr PyHKUNA 


fe 


Dirk) = es (is + \L(2r, s) e-ids | : 


2 
- a0 


EN fs38) —"t (0; sy 2 


1 et To 


Ilostomy PyHKWHH 
®, (7; k) = = 


COCTaBAT BTOpoe pellieHve cucTembl (6), Qua KOTOporo yxe ®, (0; k) =0, 


I. (0, u) H (u—s)ds. (8) | 


7 (D (rs &) —D(r; —&), P(r &) = (D(A) +D (58) ) 


j 
| 


| 


i 


¥ (0; k) =In. Crano Opirb, V(r; &) Oygqer Bropbim pemienuem yuddepen-— 


WHabHoro ypaBHeHua (7), upuyem ¥, (0; k)=Jy, WY, (0; 2) =0. 


Viz (3) u (8) HemocpeycTBeHHO culeqyer, 4TO B mO6OH TouKe Fr 


(O<(.r<T) npu Im&, Menbiiem HeKoTOpo nocrosHHOH: 


co 


G2 (rk) D(r;k) = 142 \ e-ikt H(t) dt, (10) | 


0 
rye H, Came QOS e <A> linn H(t) BewecrseHHom 6yyemM UuMeTb — 


(el (t) Eo? M paBeHCTBO a OyqeT MMeTb MecTO BO BCeli TomynmocKocTH 
Imk<0. 


IloscHuM, uToO yepes Qe? (COOTBETCTBEHHO ge) o6osHayaeTcn xKvlacc | 


BC€X MaTPHI-PyHKUMH N-PO NOpAAKa, SJeMeHTHI KOTOPHIX MpWHavexarT 
L, (0, oo) (CooTBeTCTBeHHO Ly (— ov, o0)). 

3. B jasbHeimiem paccMaTpHBaloTca axkceepanTn H, onpeeJIeHHbIe 
Ha BceH ocd (T= oo). YcuoBumMca JoonpegenaTh cynKxuuto I’, (0, t) mpu 
t>>r Kak paBHyloO Hy. 

Teopema 2. Ecau A(r)€Q%, mo noumu dna ecex t€(0, co) 6ydem 
UMeMb CMbICA maMpuYya-pynKyua 


co 


P(t) =1,(0, t) VT, p)P.(0, p—£) dp, 
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jpu smom aroboit ee aaemenm 6ydem npederom @ mempuxe L, (0, co) coomeem- 
Semeyroujeeo anemMeHmMa mampuyol-dyrKyuu T,(0, t) npu r—->oo, mak umo 


5 n cs 
eect) € QO, ITosmomy 6 HusicHett noaynaockocmu Ink<O 6ydem paeHomepHo 
WeownoanAMoca npedenbHoe CoomHoWenue: ‘ 


lime" G(r; &) = G(k) (Imk<0), (11) 
20e 
G(k) =1—\e-™ P(t) dt (Imk <0). (12) 


0 


Ecau, Kpome moeo, H (t) € ge”, mo @ smom (u mooKo amom) cayuae 6yoem 

§ ebinoAnAMecA YyCaoeue detG(k)-O (Imk<O), a emecme c Hum tu coomno- 

\ wenusn 

eee 2\H (t) cos kt dt =[G"(—k)G(e)y 2  (—coo<k<oo); (18) 
0 


G4(k) =I, + \K (t)e-* dt, K(t)=H(t)— \ '(s)H(t-+s)ds. (14) 


0 0 


Ecau mampuya-dynxkyua A (r) € a eewecmeenna, mo eceeda FH (t) € ger 
SametuM, 4To 3 (13) cuegyer 


co 


det (11+ 2\ coset 1 (edt) 40 (— 0 <k< 0). (15) 
0 


4. B cumy (5) u (11): 
Fo(rs8) = gp lS (He —e-™]G(—k) +0(1) mp roo, (16) 


rye S(k) = G(k)G4(—). Yuureiwaa, ro, cormacuo (13), G(—k)G(k) = 
= G'(k)G(—k), a Takxe, uro detG(—k) #0 mpu Imk <0, Haxogum: 


S (fe) = (RB) aS (Rp—"Si (PR); (17) 
arg det S (+ co) = arg det S (— ov). (18) 


Ha ocHoBaHHuu H3BecTHOH TeopeMbI BuHepa 06 adcoJOTHO CXOJAMMXCA 
wHTerpasiax Dypbe MOXKHO yTBep2xXLaTb O CYIeECTBOBAHHH MaTPHUbI-PyHKUAu 


F (t)€ 2 taxol, ro 


S(k) =In+ jer (t) dt. (19) 

Vis cooraomenua G7! (k) S (&) = yea k) coraacuo (14) u (19) caenyer 
K()—\K (9) F (s+) ds =F (0<t < oo); (20) 
K()-+\K (6) Fls—)ds = —F (—8) (0<t< 00). (21) 


0 
5. Ilycrb tenepb H (t) = H(t) = H(—t) —mpoussompuaa cumMerpuue- 
cKad ueTHad BeULECTBCHHAA MaTpHila-PyHKUMA C 9dJIeEMeHTaMH U3 
L,(— ©, 00). Herpyquo moKasaTb, 4TO MpH BbMONHeHHM ycwloBHA (15) 
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cbyHkuua H(t) Oyger axcenepantoH. Bomee Toro, B COpMEECTHOR pa6orTe 
VU. LU. Fox6epra u apropa (ee OCHOBHBIe pesyJbTaTb! U3/IO%KeHbI B (*)) MoKA 
3aHO, YTO B 9TOM Cayyae MHTerpasbHoe ypaBHeHHe 


P()+( PH (s— fds =H) (O<t< ov) (22)! 


0 


MMeeT B Kulacce eg eMHCTBeHHOe pemeHve I(t) u, ecau G(R) onpeyenuty 
papencrBom (12), TO OyaqyT MMeTb MecTo cooTHouleHua (13) wu (14). Tak kak 
pH 3TOM B cCusy BellecrBeHHocru A(t) Oyger BemlecTBeHHEIM H I'(Z), To 


yaa S(k) = G(k)G1(—k) 6ygem umetb: S(—k) =S(k) (~~ k< oo), 
yTo BMecte c (17) OyyeT JaBaTb YHHTapHocTb MaTpuupl S (A). 

6. Ilycrb rTenepp S(k) =S1(—k) (—oo<k< 00) — NpOMsBobHan 
CHMMeTpHyuecKad YHHTapHad MaTpHila-PyHKUMA, MOMycKalollad mpescTaBwye- 
Hue (19) c HekoTopoH dyHKuHen F (f) €@. Oxasppaerca, MaTpHila-byHK- 
una S(k) OyqeT NOpoxaTbcA B YKa3aHHOM BBILIe CMbICJIe HEKOTOPOH akce- 
gepaHToh H (t)Eg” B TOM HM TOJIbKO B TOM Cylyyae, Kora: 1) BbINOHAeTCH | 
ycsiopue (18) Hu 2) OfHOpoqHoe ypaBHeHWe, COOTBeTCTBYyIOUee yPpaBHEHHi> ) 
(20), He HMeeT HeETPHBHAJIbHbIX pelleHHH B Kylacce gi (B CKaJIMpHOM CJIy- 
yae f= 1 BTOpoe YCJIOBHe MOXKHO OTOPOCHTb, Tak KaK OHO ABJIAeTCA Cwe]- 
cTBHeM epporo ycoBua (18)). IIpH BpmomHeHHH yKa3aHHbIX YyCJIOBMhi | 
ypapHeHve (20) OyyeT UMeTb eMHCTBeHHOe pewleHuve K (¢) B Kslacce cc, a 
KOTOpoe OJHOBPpeMeCHHO B TOM xe Kylacce OyeT eCMHCTBCHHbIM pellieHHemM 
ypapHenua (21), u no K(f) akcenepanta H (t) Haligetca mo dopmyusie: | 


H(—)=HW)=\KE+s)K(s)ds (0<t<00). (23). 


0 


7. Hegapuo B. A. Mapuenxo. (°) mpeqioxun HOBbI BaxHbIli MeTO, BOC- | 
CTaHOBJICHHA CKaApHoro * noTrenuvasa V(r) no ero S-cbyHKuUMH. SToT MeTO, | 
TpeOyer peleHHA HHTerpadbHOrO ypaBHeHua (Cc NapamMerpom x (0O<x< o&)), | 
novlyuarollerocA U3 ypaBHenua (20) 3amMeHOoH HHKHerO Mpesena B MHTerpaue 
TlapaMeTpoM x, a sgpa F(t-+ s) w mpaBoh uactu F(t), CooTBeTCTBeHHO,. 
Ha —F(—t—s) un —F(—+t). 

B watiem MeToye HeOOXOqMMO pelIHTb TOAbKO OHO ypaBHeHHe (npH | 

= (0) Toro xe Tuna, uro mu y B. A. Mapuenxo, u 3aTem ypaBHenne (1) | 
C KOHCYHBIMH NepeMeHHbIMM pesemamuH upuH Y (t)=AH(t), 3 KOTOpHIX 
BepXHH ABJIAeTCH MapaMeTpom. | 
3a HelocTaTKOM MecTa 3feCb ONyckaeTca cpaBHeHHe NOWyYeHHOrO pesyuIb= | 
TaTa C MHTepecHbIM HccwleqoBaHHem (°). | 


Ojeccxuh rugapotexnuueckuii Tlocrynuso 
HHCTHTYT 2 VI 1956 


UMTHPOBAHHAS JIMTEPATYPA 


1M. T. Kpeuu, TAH, 97, M1 (1954). 2M. T. Kpettu, JAH, 105, M3 
(1955). ®M. I. Kpeau, JAH, 105, M 4 (1955). 4H. IL Tox6epr,. 
M.I.K peu, Tp. III] Bcecotosn. Matem. cpesna, 2 (1956). 5 B. A.MapueHuxko, 
JIAH, 104, Ne 5 (1955). ®R. G. Newton, R. Jost, Nuovo Cimento, 1, M4 (1955). 


* Ha BeecowosHom copetlaHuu no dyHKIMOHambHOMY aHasu3y B MockBe B aHBape 
1956 r. 3. C. Arpanopuu w B. A. Mapyenko cena coobmenue, B KOTOPOM 4aCTb pesyb- 
TaTOB H3 (°) Obla O6OOLeHa. Ha MaTpHUHbIM, cryyali. 
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Aoxnagm Akagemun nayx CCCP 
1956. Tom 4111, Ne 6 


MATEMATHKA 


O. Bb. JIYMAHOB ; 
O BEHTHJIBHbIX H KOHTAKTHO-BEHTHJIbHbIX CXEMAX 
(ITpedcmaszeno akademukom IT. C. Anekcand postin 21 VI 1956) 


OHO W3 gaat TeOpHH CXeM ABJAeTCH CHHTe3 CXeM, peaJIM3yIOULHx 
€KOTOPble (PyHKUHH UH COepKallWX BO3MO2%KHO MeHbINee YHCIO ZICMCHTOB. 
30 MHOPHX CJlyYaiX MOCTpOeHHe pa3JIMYHbIX «YCTPOLicTB» CBOJUTCA K CHH- 
‘e3y CxXeM OfHOro Tuna. IIpuBeqeM HeCKOJIbKO MpHMepos. 

1. PaccmaTpHBatioTca 3eKTpHueCcKHe CXEMbI, MOCTPOeHHble H3 BeHTHJEeli 
T. €. [BYXIOJIOCHBIX 9JIEMCHTOB, MPOBOAALIMX TOK TOJIbKO B OJHOM HarpaB- 
N@HMU) H UMeIOUlMe Ba COpTa TMosmOCOB: BXOHbIe MW BHIXOsHbIe. Pemaercs 
ajlaua CHHTe3a CXeM, peaJIH3yYIOWHX JaHHYIO MaTPHILy MOJHbIX MpOBOAUMO- 
cTeH (OT BXOJOB K BBbIXOJaM) C HCIOJb30BaHHeEM BO3MO2KHO MeHDbIUero 
qucJla BeHTHVJIeH. 

2. Sajjanbl uncia Ay, ... , Ay. TpeOyetca O6pa30BaTb CYMMBI HEKOTOPBIX 

qi 
M3 Hux S;= ) Aj, (inj, ecm Rl), 3aTpaTHB BO3MO2%KHO MeHbILee 
k=1 
YHc10 coxKeHHM (JOMYcKaeTCA 3aNOMHHaHve MpOMexKYTOUHEIX pesyJIbTATOB). 
STH KHOepHeTHYecKHe 3afauH, a TakxKe pA Apyrux (cM. HampyMep, 
(@); (?), erp. 104) npuBoqaT kK NOHATHIO BeHTHJIbHOM CXeMBI. 


1°. BenTuseMm HasoBeM JBYXMOJNOCHBIAM OpPHeHTHpoBaHHbIt 3/IeMeHT, 
T. €. 3JIeEMeHT, Y KOTOpOrO HMeeTCH BXOJHOM Mosmoc a HW BbIXOAHOH Mowoc 


(o6osHayenuve ab). Mb GOyyem paccmaTpvBaTb cxembl (°), MOCTpoeHHBIe 13 
> => 
BeHTHJel (BE HTH IbHbIe CX eMbI). HecamonepecekaloulMHCA NYTb CoC, CyCp,..- 


.+-,Cn—1Cn. HA80BEM OPHEHTHPOBAHHOH WeNbwW, Cy—HAVAaJIOM, Cp — 
KOHUOM Wenu. 

Kayo (ynopajoueHHoli) nape moocoB C, d BeEHTHJIbHOM CX€MbI OCTaBHM 
B COOTBETCTBHe uHCJIO (c, d), paBHoe 1, ecmw c=d uM ecm cyllecTByeT 
OPHeHTHpoBaHHad Welb C HavyasIoM ¢ HM KoHWoM d, M paBHoe 0 B MpoTHBo- 
TIOJIOXKHOM Cuyyae. 

2° PaccMOTpHM OJMH BaxKHbIM KJlaCC BCHTHJIbHbIX CXeM. 

Onpeygenenue. Bentuapunok (p, qg)-cxemMou (HaM, kopoue, 
(p, q)-cxeMoii) 6OyeM Ha3bIBaTb BeHTHJIbHyIO CXeMyc p+ q WovwocaMu 
G4, .-- , Ap, Oy, ... , bg, ECMM OHA -YAOBMETBOPACT YCJIOBHAM: 


1) (@iy Gn) = 0; ip Fig, Lh, <p; 

2) (Dj, bi.) = 0; hI ] Ship Jo < q; 

Tlomocbi a,, ... , @p OYACM Ha3bIBaTh BXOWHBIMH, Oy, ... bg —BbI- 
XORMHBIMH TOmICaMH (p, g)-cxemMbl. Paurom (p, q)-CX€MbI HasoBeM 
JIMHY M@KCHMaJbHOH OPHeHTHPOBaHHOl Wel, COeAMHAIONEH BXOJHOM MOJOC 
C BbIXOJ[HbIM. 

Kaxkyoit (p, q)-cxeme S nocrapum B cooTseTcrBue MaTpHily A = ||«;; ll; 
l<i<p, 1<j<q, «ij = (ai, 6;). Byaem roBopuTb B 3TOM Culydae, TO 
(p, g)-cxema S.peanusyer Marpuuy A. OuepuyqHo, YTO BCAKaA MaTpHlla C p 

WTA ©, 


cTpoKkaMH HW qg cTosOuamH (9sIeMeHTEI 0 4 1) MoxeT ObITh peaJIH30BaHa HeK 
Topol (p, q)-cxemol. ‘ j 
Bsejem caeqyroue dbynxuuu: B, (A) — MHHUMaJbHOe YHCJO BeHTHVICH | 
BeHTHJIbHOM CxeMe paHra He Oovlee 7, peaJIM3ylouleH MaTPHLy A; B,(p,q)a 
= max B,(A) (makcumym GOepeTcd MO BCeM MaTpHllaM C p CTpOKaMH H 
crom6uamu); B(A)— MHHHMasIbHOe YMCIO BeHTHJIeH B BeHTHJIbHOM CX€M 
peamsyrouleli MaTpuuty A (orpaHHueHHH Ha par He Hakslagpipaetca); B(p, ¢ 
OMpesesneTcA aHaJIOrMYHbIM OOpasom™. 
Herpyguo 3amerutb, uTo B,(A) = B,(A’) (A’— arpa, TpancnoHMp 
BaHHaa K A), u, caegoBarembHo, B,(p,q)=B8,(q,p), B(p,q)=B(GP 
Kpome toro, B(p,q)<8,(p, 
1 2 3 4 § 6 QueBugHO Takxe, ¥TO B,(A) paB 
yMCJy e{HHHIL B MaTpHile 
JlemMa. 


{ 
{ 
{ 
Ba(p,)<p+q-2*". 
1 


Jloka3saTeabcTBo. CrpoxK 
fr ME Gere MPOWSBOJIbHOH MaTpHbl (Cc p CTPA 
KaMH HM g cTomOUaMH) pa3sOHBaloT 
Ha YpyMlbl OfMHAaKOBbIX Mex 
co6ouv. Uucno ¢t 3sTHx rpynn, o4 


BuHO, He npesocxoguT 2%. Ilycrb &-a rpynna cosepxKHT Pp CTPOK 
HOMepaMH ij,tg, ... » tp. Ecam Kamat cTpoka B 9ToOH rpynm 
MMeeT Gp CAMHMU (Ha MECTAX jy, Jo, ---, Jg,), TO 9TA Tpymna CTpoK MOK 
ObITh peaIH3OBaHa (Pn, Jx)-CeTbIO’ para 2, CocTOMMeH H3 Pr+ qn BeHTH 


Q 


| 


Ne A;Cp (r=1, ... 5 Pa), Crbj, (S=1, .-- » Gx), THE Cp — BepMIMHa, OTM 
yHan oT a; u oT 0; (cm. pwc 1). Jina peann3saluu BceH MaTpHIUbI oT 
TpeOyeTca | 


t t q 
DS prt Dar<pt Dd A b<pt Np l=p + 4-27 


k=1 kR=1 1=0 (Qn = 


1=0 
3BeHbeB. Ha puc. 1 u3s06paxena MaTpHlla HW peasH3ylolllaa ee cxema. 
Teopema 1. J/ycmb nocaedogameronocmb (Py, 91), --- » (Pn»Qn)> +=) 
Igo Pn | ’ 
yOoeremeopsem YCAOBUAM Pn—> CO, Pn>n U —i0s i} 
n {| 
Toeda 
Pan 
Bs (Pas In) ~ Igo p 


WokasatTesmpeTBo. 1) OnenKka cBepxy (H MeToy cuutesa)| 
Peausyemad MaTpulla pasOuBaeTcd Ha KYCKH M10 Sp = [Igy Pn — 2185 1]8o Pn 
CTOJOWOB (OMHH H3 KYCKOB MOXeT COJepARATb MeHbIUee YHCIO CTOMOIOB) 
Jl1a peasMsalluM Kaxkoro KycKa Tpe6yeTca (emma ) He Gosee 


Soe Pn (82 Pn — 2182 182 Pp) 
Pasbisni 29S Pe ta ag ae 


BeHTHeH. Takux KycKoB OyyeT He Gosee 


Gn Gn In m1 Qn 
ea +1< c, si 1 dag iadeare tae = ee +o/(l)). 
Prdn 


Bceero OyyeT 3aTpayeHo He G6oviee 


12 Pp (1+ o0(1)) Benrunei. 


* Ananoruunad yHKUMA BHepBble Oblma BBegena ILleHHOHOM (*) 41a oueHKu 4HCAe 
KOHTAKTOB B KOHTAKTHBIX CXeMaX, PeamusyIOWNX PyHKUMM areOpHl OrHKH. 


zlalyPA 


| 2) Onuenka cuusy, acumnrornueckH paBHad OlleHKe cBepxy, culeqyer 
VS Toro, “TO YHCJIO MHHHMaJIbHbIX (p, q)-cXeM, cojlepxalHX He Gomee R 
WhentTHueli, He npeBocxogur CCG SEG 

; Sameuauna. [pn ycnosuax teopemp 1: 


Pr@n Prdn 
= 
Teplea: Ti0{1)) <I Bi pn, Os eam (1 + 0(1)) 


Ileppoe HepaBencrBo cileqyer u3 Teopembl 2 B (*), Bropoe H3 Teopempr | 


(HacTOAulad 3aMerKa). r 


} ; lg 
62) Ecam, xpome toro, "+0, To 
Pn 
B (Pas In) ~ Bs (Pas In) ~ i =e 
So Pn 


3° YkaxkeM OHO MpHwiOxKeHMe BeHTHVIbHEIX cxem. Mp Oylem paccmaTpu- 
BaTb CX€MBI, MOCTPOCHHbI€ H3 KOHTAKTOB BXOJHbIX peJie H BeHTHVIell (T. e. 


TAG mR wine tl 


xn | | oy a 
25 ee ante ss Paks asim ool a 
Or==— 0) 
0) 4 
f(y or) on on—k 
i meeth 


_ (BYXIMOJIOCHBIX YCTPOHCTB, IIpOnycKalouwluX TOK TOJIbKO B OJHOM Halipapue- 
HHH), peaiH3yioulve PyHKUMH alreOpbl JOrHKH Kak MPYHKWHU NpPOBoO- 
JUMOCTH"*. ; 

Ilycrb Lys (”)— MHHHMasIbHOe UYHCJIO KOHTAaKTOB HM BeHTHJIel BMECTEe, 
CXe€MaMH H3 KOTOPbIX MOXKHO peasH30BaTb WOOyIO (pyHKWHiIo aureOpbl JOru- 
KH fl apryMeHToB. 

Teopema 2. ; 
oe 

TloxasaTeuabcTBo. 1) OmenkKa cBepxy. Bcsxkylo *yHkuHMw au- 
reOpbl JIOTHKH nN apryMeHTOB MO2KHO 3ajaTb MocpeycTBOM TaOsMUbI T Cc AByMsA 
Bxojamu (°) (cM. Ta6a. 1). Cxema crpoutca (no TaOnuue T) 43 AByx KOH- 
TAKTHBIX JepeBbeB (4) OT AaplrYMeCHTOB %,, ... , Xn—n H Xn—rnti, +++ » Xn U 
BeHTHJIbHOrO MHOromouiocHuKa. Unco BxOJOB STOTO MHOFOMOJIOCHHKa paBHO 
YHCY BIXOROB NepBoro AepeBa, YHC/O BbIXOJOB — ICY BXOOB BTOporo 
jlepepa, a MaTpHla MOJHBIX MpoBo_umocteli copnafaeT c TaOMMNeH T (rounee, 


* CxeMbI, MOCTpOCHHbIe H3 KOHTAKTOB H BeHTHJeH (a TaK2%Ke CONPOTHBJeHHM) MOryT 
peamusopaTb yHKWHH asreOppl JIOrMKH MM MHbIM OOpasoM—Kak @yYHKQHH HanpsKeHHsA 


(cm., Hanpuep, (°)). 
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26) 


c ee yacrbio, coxepxamel 3HaueHua cynKuun). Homocel MHOTONO OCHS 
COMHAIOTCA C. COOTBETCTBYIOULUMM TOlOCaMH jepeBbeB (pvc. 2)”. 


Tonoxum k.= [2]g,n]. Torga HCO KOHTaKTOB B epeBbAX Oy eT MeHB 


. 


we, 4ueM sane 


9 ( Oe be gl es =< 9 Re a n’) * 


9[21g2 7] 


4% (L0(1)). 


—[2lg2 n olzigan 


° fl aret 
BeHTHJbHbIMT MHOTOMOJIOCHHK Oy eT UMCTb Pn = 2 1 BxoOB HW Gn= 
BHIXOOB. HerpyHO yOequTbCA B TOM, YTO yCJIOBUA TeOpeMbI | BbIMOJIHEHBI 

TlostoMy MOXKHO NOCTPOHTb BeHTHJIbHBIM (Pn, Fn)-0 


é: Pn@ 

JNOCHHK, cojlepxKauuii He Oosee 7 (1 + 0(1)) 
n h 

— = (1+ o(1)) Beurunei. OOujee YHCcJIO KOHTaKTOB ¥ 

n 


2 
BeHTHJel B CXeMe TakxKe He TIpeBpocxoyuT—~— (1 + o(1)) 


2) OuenKa cHu3sy—cm (3), mpumep 1°. 

4°. Tlyers  L(n)—MMHMMambHOe 4vCIO  ©TaKoe 

4TO KOHTAKTHO-BeHTHJIbHbIMAM CX€MAMH,  MMEIOUIMM 

eis ae He O6onee L (1) KOHTAKTOB, MOXKHO peaJIH30BaT 
moOyio (yHKUMIO avreOpbl JIOPHKH 7 apryMeHTO 

Kak (YHKUHIO IpOBOAMMOCTH. | 

Teopema 3. Jaa awb6oe0 ¢ >0 u n>ni(e) 


thw 


Puce. 
SO ee Lie 3 eee 
Jokxa3satreabpcersBo. 1) OneHKa cBepxy. B KOHCTpyKUMH, HCHONb-} 
3O0BaHHOH JIA JOKa3aTeIbcTBa TeopemMbI 2, nowOKHM k = [n/2]. 
2) OuneHKa cHU3y. OueBHyAHO, ITO PyHKUHH, peasM3yemMble CXeMaMAH, \ 
HMeIOULMMU He Oovlee 1 KOHTAKTOB, MOXKHO PeaJIM30BaTh CX€MAMH, HMMeIOULH-} 
MH pOBHO fm KOHTaKTOB. Kaylan Takai CxeMa NOJlyyaeTCA H3 HeEKOTOPOrO) 
BCHTHJIbHOrO = (2m-+ 2)-noOCHHKa IpHCoeMHeHHeM KOHTAaKTOB Mexk]y/ 
(2i—1)-m M 2i-m Nlomtocamu (f= 1, .. . , m); TosmoccblnosyyeHHOH CXeMBI} 
cyTtbh (2m+1)-H uw (2m-+2)-H Mosocbl BeHTHJIbHOrO MHOPOMOJOCHHKA. | 
HetTpyquo 3aMeTHTb, TO eCAH {Ba BeHTHJIbHbIX MHOPOMOJIOCHHKa HMeIOT | 
OMMHAKOBbI€ ~MaTPHIbI TOJIHBIX [pOBOAHMOCTeH, TO MHO*KecTBa yHKUHH, | 
peaJIM3yeMbIX TOJIYYeEHHDIMA H3 KaxKAOrO H3 HHX CX€MAMH, COBMaalor. | 
Ilostomy uHcno (byHKUHH, peawHu3yembIX CXeMaMH, MMeIOULMMM He Goulee 77) 


| 


KOHTAKTOB, He TIpeBOCXOJUT 


plam+2)(2m-+1) (2n)” oe. a Semen ee oN | 


ms 


HerlocpecrBeHHoit mpoBepKoli MoxKHO yGequTbeA B TOM, 4TO NpH m<— 
1 n/2 Ig n + it gt 
52 — SON a <i D. 


8 
Marematuyeckui HucTHTyT um. B. A. Crexnosa Tloerynusto 
AxkajylemHH Hayk CCCP 15 VI 1956 


UHTHPOBAHHAS JIMTEPATYPA 


* P. Fles tz Mair, Ann., 84, 246 (1922). ® D. K6nig, Theorie der endlichen und 
unendlichen Graphen, Leipzig, 1936. *®0O. B. Jiynauos, JAH, 103, Ne 4, 561 (1955)- 
GE. Shannon, BSTJ, 28,759 (1949). ® M. A. Tasppuaos, Asromarnxa u tTene- 


mexaHHka, 16, 328 (1955). ® E. W. Veitch, Proc. Assoc. Comput. Mach. itts 
Pa, May 2—3, 127 (1952). Se ae 


ee ‘ 
YkasaHHblit MOAXOM K CHHTC3y KONTAKTHO-BEHTHVIBHbIX CXEM mpeniowen I. H. Mosa- 
poppm u C. B. W6n0nckum. 
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Horaaye Akagemuu uayx CCCP 
1956. Tom 111, Ne 6 


MATEMATHKA 
C. A. OPJIOB 


KOHCTPYKUMA PE3OJIbBBEHT U CIEKTPAJIbHbIX ®YHKUMA 
OAHOMEPHDbIX JIAHEMHbIX CAMOCOMPS)KEHHbBIX CHHIYJIA PHBIX 
. AMPDEPEHLMAJIDHbIX OMEPATOPOB 2n-ro NOPAJKA 


(ITpedcmasaeno axademuxom A. H. Koamoeoposoim 19 VII 1956) 


| 

| 

| 

| CunryapHad KpaeBast 3agaua, WopowaemMas sMHeliHbIM CaMOCOrIps2KeH- 
|HbIM udpepeHMasIbHbIM BbIpaxkennem ly 2n-ro nopayKa, B NoceqHee BpeMa 
pacCMaTPHBaJlaCb MHOrHMH aBTOpaMH (CM., HampuMep (° °)). OqHako JIA TOTO 
cayyan, Kora uHekc JeseKTa COOTBETCTBYICIerO MHHUMaJIbHOrO OnepaTopa 
(Lo ecTb (m, m) Hn << m << 2n, He Oblia HUCCIeJOBaHa CTPyKTYpa Pe3OJIbBeEHTHI 
§U CleKTpaJbHOH MaTpHUbl H He ObIIH WaHbl KaKHe-H6O aIrOpHTMb! JIA adpeK- 
/THBHOTO TIOCTPpOCHHA Pe3OJIbBEHTbI H CMeKTPasIbHOH MaTPHIbI TO 3a) aHHbIM 
)rpaHHyHbIM ycoBuaM. Kpome toro, jaxe Ja cmryyan juddepenttuam_Horo 
| BbID arKeHHs 2-ro NOopsyKa IPH pacCMOTpeHHH JIKOObIX CAMOCOMpPAXKeHHbIX rpa- 
HHUHbIX YCJIOBHH (a He TOJIbKO WITYPMOBbIX) He Obl] H3YUeH pee MbHbIH Mepe- 
(XO. OT KOHeyHOrO uHTepBasa [0,b] K nomyOecKoHeyHoMy uHTepBasy [0, oo]. 
B Hactoatlel padote MbI JlaeM ONHCaHHe BCeX CAMOCOIPAXKeHHbIX PPaHHUHbIX 
J YCJIOBHH IPH JHOOOM 3ajjaHHOM HHJeKce Jedekta ((m, m) (n < m < 2n) one- 
fpatopa Ly, 4 ycTaHaBAMBaeM (pOpMyVJIbI JIA PC3OJbBEHT H CHECKTPaJIbHbIX MAaT- 
)PHU-PyHKUMH, ONpeeeHHbIX STHMH PpaHHYHbIMH YCJIOBHAMU. OJ HOBpeMeHHO 
{u3syuaeTcaA NpeyesIbHbIli NepexXOA OT KOHeYHOTO HHTepBalla K MoJlyOecKOHeu- 
}Homy. Mbt OyemM nOmb30BaTbCA OO6O3HAYCHHAMH HM pe3yJIbTaTaMH 3aMeTOK (1,”). 
|B (2) Hamu ObI0 JaHO OMMCaHHe BCeX CAMOCOMPAXKeHHBIX TPaHHYHbIX YCIOBUU 
}KpaeBbiX 3ajay, NopoxaeMbIxX onepalneli ly Ha KOHeYHOM uHTepBane (0, J], 
|C MOMOULbIO yYHHTapHbIX MaTpHI V 2N-ro NOpAAKa H Obl Janbl POpMyVIbI AIA 
COOTBETCTBYIOINHX Pe3OJIBBEHT H CHEKTpPaJIbHbIX (PyHKUMH (cM. Teopemy 4B (A)) 

[panwyunble yCJIoBHaA 3anHcbiBaHcb B Culeqyrollen cbopme: 


Z, (0, b) J 4" (y; 0) = Zz (v, 6) T (0, do) J 4° Ys 8) (1) 
a= ji Hfss Uv, 
Zio tati BaP) Ae yee (2) 
2(0, 0) = [Py 0a) +05" ha) + 217" GT Cd —B) 
& Oras 0 
b . 
100) =[\ ere, ene Dede] =e FT NIT (9) (A) 
0 
@ (x, 2) = (01 (%, 4),.--, Gon (%, 4)) — BEKTOP-PYHKUMA, KOOPAMHATEI KOTOpOK 
o,(x,)) (e=1, 2,..., 2n) cyTb pellenHa ypaBHeHua ly — hy = 0: T (x, A) — 


Matputa Bponckoro sTux pemenui; T (0,4) = Jan; 4 (Ys x) — BEKTOP-(PYHKUHA, 
KOOPAHHATbI KOTOPO! CYTb KBa3H-IIpousBoOAHbIe (PyHKUHH Y (x). 

PesoubBeHTa KpaeBoli 3aayH, NopoxwxaemMol rpaHHyHbIMH YCJIOBHAMH (1); 
onmpeyemnetcs cbopMyuoli 


Sif 1 Olea mh 
HD! (x, Ah), 


® (s, 4) 0 
) Hal + QA, U, b) @’ (e h), 0 


p 


pe) Cx, S, h) = \ 


Sxe<s<p; 
| (s, 2 < 


SS OS 


rye 


pais Ta S a (v, b) [Fen ard (A aa Yo) 


il 


Z: (0, b)| 
( 


B stu tbopMyvbl BXOAMT B KayecTBe NapaMeTpa MpOuSBONbHaH yo 
MaTpHua uv 2n-ro Topsyka. CoBokymHocTb MaTpul-dynkunl Q (i, 2, 
Ha3BaHa Hamu KJaccom N,(b), u OblO NOKa3aHO, YTO KaxKad PyHKUHA STON 
Kulacca JonycKaeT B KaxKJOl TOUKe } mpescTaBmeHue THMa (3). CooTHomeny 
(3) npw PuKCHpOBaHHbIX , H b MOXKHO paCCMaTPHBaTb KaK ypaBHeHHe MaTpH 
HOH OKPyXHOCTH, B KOTOPOM pOJIlb HapamMeTpa HrpaeT MpOW3BONbHaA YHUTapi 
Had MaTpuila v 2n-ro NopAyKa. Oqnako 9TOT Kpyr He ABMAeTCA aHasoro 
BeliIeBCKOrO Kpyra; Awa WuddepeHuMaJbHbIX ONepaTOpoB 2-ro TlopsAyKa 37 
Kpyr MaTpHuUAbIH, H OH HHOTO TNOBeJeHHA. 

Teopema |. Cemeticmeo ecex kaaccoe Nr (b) (0 <6 < oc) Hopman 
6 o6nzacmu Imi “0, u Kaxdaa npedenbHaa mampuya-q@ynKkyua Q (d) Oont 
cKaem 6 Kaodot mouke ),) (IM hy = 0) npedcmaerenue 


Q (ho) = = IP o) +P ig) + 20°" lo) OF" Oo) TH) = lim TQ) 


91 (52) Gn (Xs ho) dx | 


0 


. 


ITpu amom, Kozda yHumapHana mampuya v 2n-e0 nopsOKa npobeeaem MHC 
9CECMBO BCeX YHUMAPHOLX mampuu, mo mampuyel (3') npobeeatom mHOsKeCmM 
3HaveHuli Bcex nNpedeAbHolx mampuy-dynKuyuu Nr (co) 6 mo4Ke ho. 

Hamu 6bino ycraHoBuieHo (cM. ('), Teopema 1), uTo HHAeKC Je*eKta one 
patopa Ly) papeH paury MatTpuupt I (A). Ecau ungexkc qedexta onepatTopa LI 
ecTh i, Mm) Min = In, TO | 


Din (Ao) Of, Aes | 

P (ho) =U (ho) |] 5” olf #7 Qo) 3 Dim (so) > 05 (ho) u* (Xo) = Ton (Th 

Tlonaras | 
7). a St Win Win * * 

o=a0)wu®) =u) |" Pr lara.) ww'=In, @ 

km “RR 

TOJly 44M / 

Q (ho, 0) = Q(Ap Mm) = | 

=i > "aN ow Di? (Ao) ®n Di}? (do) 0 * ! 

= ———[T (hp) +0 (ho) + u (ho) : oo || te" Oso) 1 ai 

Xo — Ay 0 0 | 


Takum o6pasom, (9) aBaseTCa ypaBHeHHeM pefeJbHOrO Kpyra B TOUKE do, 
SuementT Q(io, VU) MpeqembHoro Kpyra 3ajjaercd KBaspaTHOl MaTpuLeli W, 
M-YO NOPANKa, ABMAIOULeHCA KeETKOM YHHTapHOl MaTpHUbI w 2n-ro nopayKa 

M13 HopMambHoctu cemelicrsa Nr(b) (0<(b<oe) BbiTeKaeT ¢ NMOMOMIbIC 
(popmysmt (5) HopMambHocTD cemelicrBa agep R” (x, Ss, 4). T[peqenpunie aqpe 
Ha30BeM TIPC HC IbHBIMH pe3sOMbBEHTAMH. WMopmysa (5) ycranaBwu- 
BaeT B3aMMHO-OJHO3HAYHOe COOTBETCTBHe MOXY MPeesbHbIMH PesOJIbBeHTaME 
M IIpeeJIbHBIMH MaTpHWamMu-PyHKUMAMH Kslacca Nz (oo). 

Teopema 2. Ecau m<2n, mo ecakaa npedersnan peso0aveeHma 
IR OG: Syke tte Rv) (x, S, \) npuxadaexcum K muny sdep Kapaemana 

v 


by > 00 
 onpedeasem uNmeeparonolti Onepamop, ABAMOWUULICA, BOObLE 2060p, 0606- 
weHHOu pesorbsenmou (6 cmoicne M. A. Hetimapka) munumanonoeo onepamo- 
pa Ly. Jaa moezo «umo6ot npedenonan pesoravsenma G6olaa opmoeonaarvnott, 
Heobxooumo, umobo npu ecex hk (Imd=£0), u OocmamouHo, umobo xoma 6b 
ij . 
npu OOHOM ho, AOpa RO) (x, S, h) cxoduauced K sdOpy R(x, s, ) He moaroKc 
v 
mouerHo, HO u 6 CpedHem KeadpamuUdHom. 
Teopema 3. Jlaa moezo umo6or npederaoHan pes0aveeHma R(x, 8) ae 
onpedensemaa mampuyeti Q(d) Kaacca Nz (co), 6o12a opmozconanoHoll, neob- 
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odumo, mobo npu ecex h (ImMh=£0), uw Oocmamouno, umobor xomaA bor npu 
OHOM do 6 Npedcmaésaenuu (9) Mampuyo! Q (A) Oolaa yAUMApHO MaMpUYyA Wm. 
Ilycrb B npegcraBnenuu (8) yHUTapHol MatpuuB v 2n-ro mOpsAyiKa MatT- 
PULA Wn, Oyler MPOUsBOAbHOM uKCHpoBaHHoli yuuTapHoili MaTpHueH m-ro 
Hiopsika. PaccmorpuM cemeiicrBo anasMTHYeCKUX MaTpun-~pywkunii Q (2, v, b)= 
BH Q0, Wm, 6) (0<b< 00). TMonoxum 
B22 (ho, Wm) =OQ(Wm)=limho, Wm, 5); Zr (Wm) = lim Zz (ho, Wm, 6) (k = 1, 2). 
} + co b+ co 


} Teopema 4. Kaskdoti yxumapxoii mampuye Wm m-eo nopadKa omee- 

uaem cxodsiuyeeca cemeticmeo anaaumuyeckux mampuy-QynKyutt Q(2, Wm, 6). 

WIpedeaoHan mampuya-qynKyua Q(h, Wm) =lim,Q (A, Wm, 6) onpedeasem no 
b+ co 


Waopmyae (5) opmoeonaaenyio pesoavsenmy Kpaesoti sadauu, noposcdaemou m 
Pepanurnoimu ycaoeunmu euda 


21 (Wm) J" (ys 0) = lim Z, (Wm) T (6, bo) J" (ys 8), (10) 


WY MUNUMAAbHOeO Onepamopa Lp. 
Teopema 5. Kaodolti Keadpamnoli mampuye Wm m-2o nopsdKa, ABASIO- 
 Weilcn HeyHumapHot KaemKott mampuyol w 2n-2o0 nopsxOKa, omeexaem Hop- 
) MaNbHOe cemeticmeo mampuy-~ynKyut Qh, Wm, 6) (OC b< ov), cxodsyeeca 
}6@ mouke h=)hy K mampuye (9). Kasedan npedeasnan mampuya-qynKuua 
gmoeo cemelicméa onpedeasem no dopmyaze (5) HeopmoeoHaAbnyio pesorvgenmy. 
. Teopema 6. Cuedytmwuue npedrosceHuA PAbHOCUAbHOL: 
1) Cpedu m epanuanox ycaoeutt (10) mouwwo g=2n—r (n<r<m) 
) YCAoeuti OMHNOCAMCA K ACBOMY KOHYY uNMepeaaa. 

2) Pesoaseenma R(x, s, 4) ecmo r-napnoe Adpo. 

3) Mampuya Im Q (A) umeem pare r. 

Teopema 7. Ecau m=n, mo KascOdoli spmumo6oti mampuye An n-20 
nopsxOKa omeeraem KpdeeaA 3ada1a, NOposmwOaemaA N ePpAHUYLHoIMU YCAOBUAMU: 


|!sin A, cos A, jl 4* (y; 0) = 0, (11) 
pesoabgenma Komopott onpedeasemca dopmyaoti (5), ede 
Ones OF ec eee Uc cosA, —sinA, || | 19 
(A; =n] —I, De : sin A, cos A, d ey 
OF A) 
9D = 


b 


TAS ime — n 13 
\ 7 (%) 4) Pian (x, A) dx a 
0 


j,k=1 


=1im( [Sac 7G, Hae| A) 


0 


(9, (%, A)yee-, Van (%, 4)” = U (i (4, A)s 2-2) Pan (%, 4)’. 
IMUMU pes0Nb6eHMamU UCcuepNnoleatomcA E6ce OpPMOeOHAAbHbIeE pesoAbEeHMel 
MUHUMAAbHO2O ONepamopa Ly. 
3ameruM elle, uTO ecuH m= 2n, TO BCe MpefeJIbHbIe Pe30JIBBEHTbI OPTO- 
TOHAJIbHBI, COOTBeETCTBYIOUHe ceMelicTBa 2(A, v, b) (O<0< oo) mpH duKcu- 
poOBaHHOM v cxoysauiMecn. B 9TOM culyyae MpeyeswbHad MaTpHla onpefeAeTcA 
cbopmysoi (6), Kya BMecto 6 cnegyeT nojcTaBuTb oo. Hakone, OTMeTHM, 
yTO c¢ MaTpHiamu (4) Kacca Ny (co) OfHOsHayHO cBAsaHbI (opMy10l OOpa- 
IWeHHA CHeKTpaibuble MaTpHub! a(t), Malollwe HHTerpasbHOe pasJlo*mKeHHe 
Pe3OJIbBeHTHI H Mopoxaioulue oOoOuleHHoe peoOpasopauve Pypse (?). 


Onecckuit rocyapcTBeHHbIi Tlocrynuso 
meqarorHuecKHH HHCTHTYT 19 VII 1956 
um. K. JI. YuinucKkoro 
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MUTT. 


Tloxnagn, AKagweMuNM Hayk CcCccP 
1956. Tom 111, Ne 6 


MATEMATHK 


B. A. TJIMCC 


MCCJIEQOBAHHE OJHOFO HEJIMHEMHOrFO JM®SEPEHWMAJIDHOTO 
YPABHEHHA TPETbETO NOPAAKA 


(ITpedcmaeaexo axademukom B. H. Camupnossim 16 VII 1956) 


Vszsecruo (1, 1°), uro cucTema JjByX JudpdepeHWMasIbHbIX ypaBHeEHHH THT 
Alisepmana (2) He uMeeT HepHoyMueckux pellienni. Muorne aproppi (*’) u3y- 
yaid CHcTeMy TpeX ypaBHeHult Tuna AlisepMaHa, HO Bce 9TH CHCTeMbI ObIWIH 
TaKUMH, UTO TepHoquyeckHe pelleHHA Takxe OTCYTCTBOBAJIH. 

B wacrosmeh paSore u3yyaeTca KavecTBeHHad KapTHHa NoBeseHua peliie- 
HM HeJIMHEHHOrO ypaBHeHHA TpeTbero NopsAyKa YacTHOrO Bua, HeMMHEHHOCTH} 
KOTOporo NosqyHHeHa OOObUleHHOMY ycuoBHIO TypBuua, MY, B YaCTHOCTH, NOKa- 
3bIBaeTCH, YTO IPH HEKOTOPHIX CMeMHaIbHbIX BUJaX HeJIMHeEHHOCTH MOTyT TOAB- 
JIATBCA TepvoOAMyecKkue JBYXKeHHA. | 

PaccMoTpuM HesIMHelHoe WudpepenWuasIbHoe ypaBHeHHe TpeTbero lopsKa| 


dE 
de re i 


®yuKkuua f(y) HenpepbipHa H YOBNeETBOpAeT ycJloBuio JIunWHa mpH Bcex{ 
BeleCTBEHHbIX 4. Kpome Toro, OyeM Ipeymoumaratb, uro (yHKunsa f(y) YOB-} 
JeTBOPAeT OOO6uleHHOMy ycuoBHIO TypBuna ) 


f(0) =0; yf) >? upu 70. | (2)! 
Ypapuente (1) SKBMBaJIeHTHO CHcTeMe TpeX ypaBHeHHit 


dx | dy dz 
daa a aga a eeerear (3) 


Byjem yepes 9 (p, t) oOo3HayaTb Ty TpaeKTopuio cHcTembI (3), KoTOpast pu 
t = 0 mpoxoquT. Yepes TouKy p das0Boro MpocrpaHctTsBa. 

Ilombsyacb KaveCTBeEHHBIMH MeTOJaMu UccIeOBaHHA, MO%KHO MoKa3saTb 
cule yrollve TeopeMEt. 

Teopema 1. Jlw6aa mpaexmopua cucmeme: (3), yeauKom NC HCAUAA 6 
oOHOM us Noaynpocmpaxcme x > 0 uau x < 0, empemumca npu t{-—> + ow 
Ke MNOUKE NY = 0. 

Teopema 2, []ycme mouka p ae scum 6 naockocmu x = 0. Toeda mpaeK- 
mopus @ (p, t) cucmemet (3) npu t > 0 nepecexaem naockocmo x = 0. 

Teopema 3. [Tycmb mouwka p omauunaa om mouwku x = y=z=0, 
Aewcum @ naocKocmu x = 0, u nycmo ty > 0 — nepeoiti nocae t = 0 momenm 
nepecetenua mpaekmopuu ¢(p, t) ¢ nacckocmoero x = 0, a ty >t — nepeottt 
nocae ty Momenm nepeceuenun  (p, t) c naocKocmoto x = 0. Toeda 603Mo dICHOL 
AUUb O6A CAYuAA: 

I. J/Tu6o 


Y(9(p; t1)) >0, 2(e(p, t1)) > 0, 


u mozda 


Y (5 (P, t2))<0, 2 (9 (p, te) <0. 
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II. JJu6o 


Y(e(p, t1)) <0, z(9(p, t1)) <0, 


! moeda 
y (9 (p; te)) >0, z(e(p, ts) >0. 


) Teopema 4. Ecau f (x) eoromopixa @ okpecmrocmu mouku x = 0, mo 
KaHCOOM U3 noAynpocmparncme x>0 u x < 0 cyuecméyem OOHA I MOAd- 
0 OOHA mpaekmopusx cucmemot (3), YeauKom ACHCALMAN 6 IMNOM NoAynpo- 
Wmpancmee (u no meopeme | npumoiawwaa K Hawaay Koopdunam). 

) =A. Il. Tys0s goxasan (°), uro mpu yenosug (2) TpuBnanbHoe pellenne 
#x=Yy=z=0 cuctembl (3) acumnToruyeckH ycroliumBo B cmbIcne JIamyHosa. 
[lostomy cyllecrByet o6acrb ycToHuHBocTH TPHBHAJIbHOPO PeWleHHA CHCTeMBI (3). 

TeopemMa 5. O6aacmb ycmotiaueocmu mpueuaabHoeo peweHus cucmemol 
(3) Heoepanuuena. 

Kak OyJeT MoKa3aHo Jlanee Ha MpHMepe, TpHBMabHOe pellieHHe CHCTeMBI 
(8) He Bcera YCTOHYHBO B UeJIOM, OMHAKO MOXKHO yKa3aTb Take f(x), MPH KOTO- 
PIX yCTOHYHBOCTb B WesIOM wMeeT MecToO. MMeHHO, cmpaBeyIMBO creqyIomlee 
yrBep 2«leHHe: 

Teopema 6. Ecau cytyecmeyem npouscodnas df/dx u ecau dfidx > 1 npu 
6ceX X, MO MpuseuaAbHOe petiueHue cucmemel (3) ycmotiuueo 6 UenoMm. 

J\uia MOKasaTeIbcTBa STO TeopeMbl CTPOHTCH OMpeseseHHO-TO02%KUTEIb- 
Had (PYHKUMA KOOPpAuHaT (ha3soBoro MmpocrpaHcTBa 


v= — 2\-F ) dx f(x) — 2 f(x) Rx? ey? 2 E 2xy — Oxcz, (4) 


0 


MpoOu3BoqHaA OT KOTOpOli MO BpeMeHH ABUIAeTCH (PyHKWWeH OTPHLATebHO: 


v= —2(f' (x) —1)(y— Fe). (5) 


MyHKuuA UV He pH BCAKHX /(X) OKa3bIBaeTCH OecKOHeEYHO OosbWUOn (°), 
OJ\HaKO, HCHOJIb3yH pesyIbTAaTbI paOoTb! (°), yaeTCH OKa3aTb TeopeMy. 

B cayyae CHcTeMbI JIByX ypaBHeHuli Tuna AlizepMaHa pellieHHe BOMpoca 06 
YCTOHYHBOCTH B IeJIOM He 3aBHCHT OT NOBeJeHHA HeJHHeEHHOH PyHKWMH Ha 
OrpaHHueHHOH uacTH BellecTBeHHOH ocH (°,!°,1'). 

B cBa3u ¢ 3THM BO3HHKaeT BOMpOc O MOBeJeHHH TpaeKTOpHH CucTeMbI (3) 
 BCyyuae, eC ycOBHe TeOpeMbI 6 BHIMOJIHEHO JIMLIb IPH AOCTATOYHO OOJIbUINX 
|x|. MoxkHo yoka3aTb clleqyioume yTBepx/leHHA. 

PacecmotpuM TpaektToputio ¢ (p, ¢) cuctempl (3). Ilycrb ee HayasbHaxd TouKa 
p Meet Koopyunate x = 0, Y = Yo, 2 = 2%. TIlycth 0 < 4, < 7, — Tocnezo- 
BaTCJIbHbIe MOMCHTbI TepeceyeHus TpaekTopuu © (p, ¢) C MOCKOCTbIO x = 0. 
Momeutst ¢, H ft, CyllecTBy!OT CorsiacHo Teopeme 2. — 1 

Teopema?7. Ecau cywecmeyiom maxue uucaas > 9 u X) > 0, umo npu 


lx} > x~ f(x) —1 > ¢, mo Halidemca makoe R, umo npu i, SR? 
Ha mpaekmopuu «(p, t) eolnoansemcsA 
y? (ta) + 2° (te) yg + 2 (6) 
unpu ye+2< R® dasa 9 (p, t) oKasueaemcsa 
y (t1) + 28 (tr) <R?. (7) 


Ilyctb Tenepb P — o6sacTb tbasoBoro MpocTpaHcTBa, ONpeAesseMan YCJIO- 
puamu {x = 0, y2+22< R,y >0, 2 >0}, rae R — uucno, hurypupyronlee 
B (pOpMy.JIMpoBKe TeopeMbi 7. 

Teopema 8. Ecau ebinoaneHo ycaoele meopemel 7, mo atodan mpaekmo- 
pus cucmemol (3), He npumolKarwan K HadaAYy Koopounam, nepecexaem 
obaacme P. 
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PaccmoTpHM mepuoyuueck6e ABHxKeHHe cucTeMbl (3). Kak caeqyeT U3 Teo 
pempi 8, ero TpaeKTopua MepeceKaeT OOnacTh P. Hasopem mepHoAuyeckoe pellle 
HHe CHCTeMbI (3) peryJIAPHBIM, CCIM ErO TpaeKTOPHA HMCCT TOJIbKO OAHY oOllyK 
TOUKY C O6sacTbio P. Onupasicb Ha TOMOJOrHyecKy!0 TeOpeMy Bpayspa (22) 
MOXKHO JOKa3aTb ‘culeyiclee YTBepKeHHe. 

TeopemadQ. Ecau cywecmeyrom makue s>0u x, > 0, umo npu x > x, 
f’ (x) —1 >, mo Onn moeo, 4mobel mpUusuaAbHOe pelueHue X = Y= = 
cucmemel (3) 6eLa0 ycmotiuueo 6 Yeaom, HeoOXOdUMO U OOCMamoOU4HO, umMOOeL cu 
cmema (3) He UMena peeyANPHOLX nepuoduuecKUx OeudK eHULL. ” 

YrpepxeHHe nocleqHeH TeOpeMbl HOCHT aJIbTepHATHBHbIM XapakTep! 
B cBa3H C 3THM BOSHMKaeT BONPOC, MOET JH BOOOIe cucTeMa (3) HMeTb NepHoH 
yeckHe JBHKeHHA. Crefyiollwli upHMep JlaeT yTBepAUTeJIbHbI OTBET Ha 9TO 
BONpoc. 

OnpegeaumM pyHKunto f, (x) ciexqyiouyuM oOpasom: 


(2-104. x npy 0 <*-< 10% 
[2-10?-x + 2-99-10 mpu 1054 -< 4 SAU ale: 


A(x) = bots esedateas npu 104 10 ee 
| 


4 + 10° : 
103 + 14. 


x lIpu X27? 
} 


h(—*) =A) | 


Ecau B cucteme (3) nosoxutb f (x) =fi (x), To oKa3bIBaeTCA, ¥TO CHCTeMa) 
(3) MonycKkaeT Nepvosuyeckoe ABHxKeHHe. CyllecTBOBaHHe TepHoAuyeckoro 
WBWKeEHHA B 9TOM CJly¥ae, KOHeYHO, MOXKHO YCTaHOBHTb HelocpeACTBeHHbIM 
HHTerPpHPOBaHHeM, HO 3TOT IYTb CoOMps2KeH C BeCbMa FPpOMO3AKHMH BbIYHCUe- > 
HusmMu. TlostoMy oKasaTeJIbCTBO CyMleCTBOBAHHA MepHOAMYeCKorO [BWKeHUS | 
MpoBoAutTca O6e3 HHTerpHpoBaHHA cHcTembI. IIpH STOM OKa3bIBaeTCA, YTO CHC-} 
Tema (3) JolycKaeT MepHouyeckoe ABH2KeHHE He TOMbKO pH f (x) = fi (x), HO} 
WM pH BcaAKkuX f(x), MocTaTouHO OHskHX K fy (x). Tlostomy, xota f; (x) uw He} 
YAOBNETBOPAeCT YCJIOBHIO (2), MOXKHO yKasaTb Taky1o f2(x), YTO x fe (x) > x?) 
npu x0, f.(0)=0, u npmu f (x)=f.(x) cucrema (3) OyqeT HMeTb NepHo- 
WHYECKOe JBHKeHHE. \ 


JleHHHrpayckHH YTocyapcTBeHHbI YHABepCuTeT Tlocrynuno 
um. A. A. )KjaHopa 12 VII 1956 


UMTHPOBAHHAS JIUTEPATYPA 


1H. T. Epyruu, Ipuxa. mare. u mex., 14, 8.5 (1950). 2M. A. Aisepmag, | 
Yen. mate. Hayk, 4, B. 4 (1949). HW. Tr. Maaxun, Ipuxa. mateo. u mex., 16, B. | 
(1952). 4 A. H. Jly pe, Hexoroppie nenuuelinpie 3aqauu TeopHH aBTOMaTHYeCKOrO pery- 
sHpopanHa, 1951. * A. Il. Ty3os, Becru. JIY, Ne 2 (1955). *%®H. H. Kpacosa| 
ck H, I[paka. mate. u Mex., 17, B. 3 (1953). 7 E. A. Bap6amun, Ipuxa. mate. u 
mex., 16, B. 5 (1952). 8 E. A. Bap6Oamunu, H. H. Kpacoscxual, JAH, 865) 
Ne3 (1952). *° B. A. Taucc, JAH, 103, 1 (1955). 1H. T. Epyruun, Mpuaxa. 
MaTeM. HMex., 16,8.5(1952). 44 B. A. I1aucc, IIpuxn. marem. umex., 17, B.5 (1953)- 
ik. Eos: Browwer Math: Ange 7 37, 59, 402 (1912). 


1180 


Hoxaays Akagemuu nayrx CCCP 
1956. Tom 4141, Ne 6 


MATEMATHKA 


H. H. MOJIBCKHM 


OB OMHOK OBLIEM CXEME MPHMEHEHHA 
TiPHBJIMDKEHHbIX METOJIOB 


(ITpedcmasaeno axademuxom H. H. Bozoatbosvim 25 VII 1956) 


1°, OOpreHO pH uccCeOBaHHH CXOJMMOCTH MeTOJOB THNa Putia — Tausep- 
|HHa W3yyaeTCA TOT HIM HHOH Klacc ypaBHeHHli H ycTaHaBJIMBaeTCH BO3MOx- 
}OCTb IIPHMeHeHHA K HeMy OlIpefeseHHOrO MeTOJa IIpHOMxXeHHOTO pellieHHs. 
Ipumenenve MeTOJOB PYHKUHOHAIbHOrO aHasIH3a HW TOMOMOFHH NMO3BOsHO 
\a3JIMYHDIM aBTOPpaM OOOCHOBaTb IpHMeHeHHe MeToJoB Putua, B. I. Tanep- 
KuHa, MoMeHToB H. M. Kppiospa, IT. HW. Iletpopa, Haumenpmux KBaypaTos 
‘ HEKOTOPBIM KulaccaM ypaBHeHHii. Kak mpaBusi0, JOKa3bIBaaCb BO3MO2KHOCTb 
IPHMeHeHHA STHX MeTOJOB K yYpaBHEHHAM BTOPOTO pooja C BIOJHe HelpepbiB- 
WIM OepatopoM. J[pyrue KJaccbl ypaBHeHHH HCCIeOBasIuCb WyTeM cBeéHuA 
iX K ypaBHeHHAM BTOpOro pola B HEKOTOPOM MpoctpaHctTBe. Bo3suuKkaeT Bompoc 
) TOM, HeJIb3A JIM paCWIHpHTb KJlacc ypaBHeHHH, K IpHOMHKeHHOMY pelleHHIO 
XOTOPBIX ObIJIH Obl IPHMCHHMbI MeTOJbl yKa3aHHOrO THA. 

'  CytlHocTb STHX MeTOXOB COCTOHT B CuIeyico, M. PaccmaTpHBaetca ypaBHeHue 
Kx = f (kK —onepatop) B HeKoTOpoM mpoctpaHcTBe. IIpu6mu%KeHHOe pelle- 
Hue X, HULeTCA B HeKCTOpOM TosMpoctpauctBe R,. Jima ero OTbICKaHHA HCXOJ- 
O€ ypaBHeHue C MOMOMpbIO HEKOTOPOrO IpoeKWHOHHOTO ONepaTopa Pn TpoeKTH- 
pyetcad Ha nogupocrpanctso Mp. I]pHoOmmxeHHOe ypaBHeHve MMeeT BHI 
att, = Pits 

OnucaHHbili MeTOy pelleHuaA ypapHeHua Ax = f 6yeM Ha3bIBaTb TI P O € K- 
lH OHHDBIM (TOUHaA COpMYJHPOBKa JaHa He). 

AuvasloruuHad cxeMa, 0 cyllecTBy, IpHMeHssiacb H. M. KppiioBbim jwia 
pellleHHA HEKOTOPHIX JudiepenunaJIbHbIX HW HHTerpabHbIX YypaBHeHHH U NoJy- 
yHJla Ha3BaHHe MeTOJa MOMeHTOB. Kpome Toro, TaKOH MeTO] OblJI IpHMeHeH 
I. HU. Herpossm (') qua ofHoro KOHKpeTHOrO clyyaH B KavecTBe OOOOWMeHHA 
mMetoyja Bb. [. Tanepkuna 

Bee yioMAHYTHIe BbILNe MeTOJbI ABJAIOTCA NpOeKIMOHHbIMH. B metoge Tanep- 
KuHa, HampuMep, R,= M, ecTbh BospacTalolllaA MOCJIeAOBaTebHOCTb KOHeY- 
HOMepHBIX Nogmpoctpaxcts. Jus ypaBHeHuli BTOporo pojla C BnOwJHe Herpe- 
PHIBHBIM OMepaTOPOM 9Ta MOCIeOBaTebHOCTL MOAMPOCTPaHCTB MoxKeT ObITB 
BbIOpaHa MPOH3BOJIbHBIM OOpasoM (oObeAHHeEHHe HX JOMIKHO OBIT NJOTHO BO 
BCeM IIpocTpaHcTBe), pH 060M UX BbIOope MeTo TanepkuHa OyeT CXoOMsI- 
IHMCA. 

B wactoslel paOote oKasbiBaeTCA, YTO IPH HafviexKalllem BbIOope NoANpo- 
etpaucts R,, M, “ onepatopon P, 11000e smHHeliHoe ypapHenne Kx = } 
MOXKHO pellaTb MPOeKUHOHHBIM MeTOJOM, TpeOyA JIMLWb OrpaHHeHHOCTb onepa- 
topa A7!. Ycnopue, Mosaraemoe NipH 9TOM Ha Rn, Mn, Pn (OHO, BOOOULe roBops, 
3aBUCHT OT onepaTopa K) AaeT JocTaTouHO Oombily!o cBoCoxy UX EbiGopa. IIpn 
HapyllieHHH 9TOTO YCJIOBUA ypaBHenue Kx = /, BooOlle roBopA, Heb3A pelaTb 
MpOCKUMOHHBIM MeTOOM, KaKHM Obl HU Obi Onepatop K, ecun f Upou3sBOJIbHO. 
CXoJIMMOCTb Nepe¥HCJICHHBIX BbIIe MeTOAOB B H3YYeHHbIX ClydasiX HMeeT MECTO 
UMeHHO HOTOMY, YTO 3TO YCJIOBHe TaM Bcera BbINOHeEHO. OTMeTHM, YTO 3/ecb 
Take nomyualotca pesybratbl C. T. Muxsuua (?) oTHOCHTeIbHO MeToa Hali- 
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MeHbIIMX KBaJ{paToB, Tak Kak HM B 3TOM CJLy4yae YNOMAHYTOe YCJIOBHE BBINO 
HAeCTCA OYeBHAHBIM OOpa3oM. 

2°. Paccmatpupalorces OanHaxoBbl MpocrpancTsa Ey, E, u ypapuenve Kx = 
JInnetiubrit onepatop K jelicrsyet u3 FE; B E,, feE,. IIpeqnomaraetcs, uTo fa 
Hoe YpaBHeHHe OHO3SHAYHO paspellMMo. 

Be3 orpaHwvenuaA OOULHOCTH OyJeM pesMoaraTb, ITO MHOMKECTBO SHAUHB, 
Hua omepatopa K muiorHo B Ey, B IpOTHBHOM CJly¥ae MO*KHO ObIIO Ob! paccmo 
peTb COOTBeTCTByrollee NOAMpoctpauctTBo £,. ByfleMcuuTaTb Takxe, 47o 0ONaci 
ompefesieHHa onepatopa K nuoTua B &£,. 

Ilyctb {;} —TaKaa CHCTeMa BeKTOpoB H3 OOacTH ompeyeseHHA oneps 
topa K, uro Bextoppt {Kv;} OO6pasylor NMOvHy!0 JIMHeHHO He3saBHCHMyt0 CE 
cremy B Ey. Sro o3HayaeT, 4TO Ja Karkgoro ¢>>0 un mo6oro x € FE, Hal 

m 
HETCA TaKOH 3JIeMCHT Xm = > c;¥;, aro ||Kx—Kxm||<ce. B coorpercTBHig: 
i=1 
¢ TepMHHOosorHeit (2) cucTeMy BeKTOpOB {;} OyqeM HasbIBaTb K-MOJIHOH. 

Yepes Ly, o603HauMM N-MepHble MOANPOCTpaHcTBa, NOpoOKJeHHbIe B 
BekTopamMH {Kv,,..., Kvn}. Ouesuquo, L; CL, C..., HW oObeqMHeHMe BCeX 
NIOTHO B Eb. | 

Ilycrb tenepb B Fy 3ajaHa NosHad CHCTeMa JIMHEHHO He3aBHCHMBIX Bene 
Topos {9;}. CoorBercTByIOllHe /-MepHble MOMpocTpaHcTBa, MOpo*eHHbi 
BeEKTOpaMH {¢,..., @n}, O6o3HauHM uyepes M,. Ouepuguo, M,C M,C... 
MH OOpequHeHve Bcex M, naoTHO B E,. Ilycrb eme B Fy, 3aqaHa nocneqonap 
TEJIbHOCTh TIPOCKIMOHHBIX oOnepaTopoB Pp, (P; = Pn»), Kaxkqbili u3 KOTOpbH 
oToOpamaer E, Ha cooTBeTCTBylollee UpocrpaucTtBo M,. TpeOyerca, uroof 
3TH onepaTopbl P, Obl OrpaHHYeHbI MO HOpMe B COBOKYIIHOCTH. 

[IpoekiMoHHbiii MeTO], peluieHHuaA ypaBHeHua Kx = f cocTOUT B Cule/yIOUleN 

. n 


IIpu6nuxKeHHoe pelleHHe pasbICKHBaeTCH B BUJe Xp = a;; M3 YyCJOBHP 
i=1 
PnKxn=Pnf. Taa ycranoBsieHHa CXOJMMOCTH MPH6IMKeHHBIX pelieHH' 
K TOYHOMY BOCTOJIb3yeMCA YyCsIOBHeEM cCxoyHMocTH Meroga I. MU. Ferpopt 
yCTaHOBJICHHbIM HaMH pauee (°, *). 
Ycmnosue (A). Ansa e@cex n, Hauunaa c HeKOMOpoeo, HalidemcaA make 
nonomumerbHoe uucao C (obiuee Orn 6cex amux n), amo ||y||<||C||Pay|| da) 
206020 Y U3 Ly. li 
Teopema. Ecau cucmema {¥;} K-noana, a cucmema {¢;} u onepamops 
Pn Makoébl, 4mo 6olnoAnAemcaA ycaoeue (A), mo, HauuHaA C HeKOMOpoeO TI 
NPUOAUICENHOLE YPABHEHUA paspeulumMol UKXp—Kx no Hopme npocmpaxrcmea E.* 
Jlokxa3sateabctso. Bpegem B paccmorpenue onepatop 6, nepeso,anul 
pce £, B HyJIb NpocrpancTBa Ey. OOo3sHauum Kx = y; Kop 73 Yas Ke 
L n 


t 
‘al | 
== >) a;,Kd;= >) aiyi. PaccmoTpuM Tenepb saqauy O NpHOH2xKeHHOM peme} 
i=1 i=l | 


n 
TeopeMe, JOKa3aHHOH Hamu B (*, 4), IIpHOuIMKeHHOe peilleHve Yn, = >) Qi Xi 
i=1 
HaljeHHOe 3 yCOBHH Pr Yn + Pr Yn = Pnf (an, YO TO xe, Py KXn = Pn f)) 
OyeT CXOJHTbCA K TOUHOMY pellienuio y ypaBHenua y + Oy =f. Takum 06: 
pasom, || Yn—y||—On, T. e. || Kx,—Kx||—0 no nopme Ey. 
ameuannue. Mp no cyuecrBy HuKaKMX OrpanMyenuii Ha onepatop K uel 
Hakjiaqpipanu. IIpw srom, mpaBya, He Nomyuaerca CXOUMOCTH XxX, K X HCl 
HOpMe mpocrpauctBa £y, notyyaerca Mb cxoqumMocTh Kx», K Kx no HOpMe 


* Oenka ObICTPOTbI CXOMUMOCTH 3)ech analornuna nowyyeHHon B (4). 
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octpanctBa F,. Ecam xe Ha oneparop K HasoxKuTb eMHCTBeEHHOe orpa™ 
yeHue, YTOObI OH MMe OrpaHHueHHbiii OOparHbi onepatrop K~!, To cpa3y 
Mywaercs CxoQuMOCTH || X,—x||>0 no Hopme E,. 

TakuM oOpa3s0M, IpOeKIHOHHBIT Meroy IIpHOJIM2KeHHOrO = pelnleHus 
haBHenua Kx =f qaer cxoqumoctp || Kx, —Kx|/—>0 6e3 Kakux Obl TO HH 
Wino orpannuennlt Ha onepatop K u cxogqumoct || x, — x ||—>0 IIpH euH- 
MBeHHOM yCuIOBuH, yToOnl KC oOsaqan orpaHuyeHHbiIM OOpaTHEM. 

3°. Ilokaxem Tenepb, YTO JOKasannasd TeopemMa JlaeT BO3SMOXHOCTH mloJly- 
Tbh BC€ YCTAHOBJICEHHbIe PaHee Pe3yJIbTaTbI O CXOJMMOCTH MeTOJOB, YIOMA- 
B/THXx B 1°. 

1). Meroy Momenros H. M. Kpntuosa. #llyers E,— mpocrpancrso 
imbOepta, MoceyoBarembHoctb {¥;} K-nonHa. To mMeroqy MoMeHTOB BBIOH- 


lerca onlepatop L, oroOpaxkaioumi FE, B E,, H mpH6nmxKeHHOe pemeHue 
j ft 


= > a;); umerca us ycnoBpul (Kx, —/f, Lv;)=0; i=1, 2,..., n. Smecb 
| i=1 

(iepatoppl P, CyTb OMepaToOpbl OpToroHaJIbHOrO TpoeKTUpPOBaHHs. 

_ Ha ocHopannu jokasaHHoli TeOpeMbI 3aKIOUaeM, TO JIA CXO/JMMOCTH 
leTOqa WocTaTouHO, uTOObI onepatop K"! Gp orpaHuyen, a cuctempl {Kv;}, 
Cv;} | YoBNeTBOpAH ycnoButo (A). Ono, B YaCTHOCTH, BBINOMHAeTCH, eC 
=I—A, L=I—B, rye A u B—sBnoaue nenpeppipnpie onepaTopbl, He 
erolulve COOCTBeHHOrO 3HaYeHHA, PaBHOrTO eHHUHLe. 

2) MeTroq HAaHMeCHbIIHX KBaypaTos. I[lycrb cuopa FE, —runpbep- 
BO IIpOCTpaHcTBO H cHcTema {);} K-nomHa. Meroy 3akmouaeTcH B OTbICKAa- 


n 
MM TakoOro 3JIeMeHTa Xp, = SY ip 0;, ITOORL WK Ag 2 ae in x, C LO, 
i=1 
‘ak JIETKO BHe€Tb, IKBHBaJICHTHO TOMY, 4TOObI KOSPpPHIHeHTLI a; YAOBJIETBO- 
JIM CHCTemMe ypaBHeHHH (Kx, —f, Kv;)=0;i=1, 2,..., n. CneqoBatTembHo, 
TO YACTHBIM CcTyyaH Mpebiyulero MeToJa MOMeHTOB, Korja K =L, wu ycuo- 
sme (A) BbITOHAeTCA OYCBHAHbIM OOpasoM. SHauuT, || Kx, — Kx || 0, a ecm 
“1 orpaHuyeH, TO H || xX,—-x || 0. 

3) Metog IT. WH. Nerposa yna ypapuenva x—AAx=f, Tae 
— BIIOJIHe HelpepbIBHbIli ONepaTop H A He ecTb ero cOOcTBeHHOe 3HayeHHe. 
Hyctp {v;} uw {9} —Oa3sucn B EF, = F,=F£, T. e., Kap snement XEE 

loa) 


IHOSHAYHO TIpecTaByM B Buse x = S) c;¢;. Jaa sToro x onepaTop Pn ompe- 
i=1 


n 
wensercn Tak: Pp Xx = c:9;. Oneparop K =1—)A umeer orpannyuennplit 
i=1 

pO pari — pesombBenty Tunt6epta. Kak nmokasanHo B (, *), Ia CXOAMMOCTH 
MeTOJa JOCTaTOUHO HM B HeEKOTOPOM CMBbICJI€ HeEOOXOAMMO, UTOObI CHCTeMbI {;} 
wv {o;} yqoBeTBopsu ycnoButo (A). HerpyqHo BueTb, YTO STO SKBUBAJCHTHO 
Tomy, u4TOOH! cuctempr {K);=(J— AA) %;} uM {%i} YAOBNeTBOpAIN yCuJO- 
pulo (A). 

4) Merog B. IT. Tanepkuua, B YacTHOCTH, Nojyyaerca oTciofa, 
forza );=—¢;, i=1, 2,..., n. Yenosue (A) 3fecbh Bcerga BBITIOJIHEHO. 

5) Metog Putia. 3yecb K —NOMOKMTEbHO-ONPeAeCHHBIM CaMOCO- 
IIpaA2XKeHHbI ONepaTop B rusbGepToBoM Mpoctpanctse, ; = 9;;i = 1, 2,..., N, 
u P,—omtepaTopbl opTorovabHoro mpoeKTMpoBanua. Ecam K orpannuen, 
To ycmoBue (A), Kak JerKo BHgeTb, BbIMoHAeTCA H KX_,— Kx. To xe camoe 
Oyner, ecu K neorpanuyen, Ho {%;} eCTb NOMHasd cucTeMa ero COOCTBEHHBIX 
(PYHKUMH WM COOCTBeHHBIX (pyHKUMM Apyroro onepaTopa, CxoAHOoro C Kes 

4°. 3ameruM, TO pesyabTaTbI WyHKTa 2° serko (opMyJMpyioTca Hu 6e3 
MpuBmeyveHuaA cHcTeM BekTopow {);}, {Gi}, a HeMocpeACTBeHHO B TepMHHAaXx 
noympocrpancts Ly, Mn, KoTOpble MOryT MH He ObITb KOHCYHOMEPHDIMH. 

Jina ecxoquMocTH mpoeKuMoHHoro Meroja Ha Ly, My M Pp HanoxeHo 
yenopue (A). Ono joctatouHo (ecum Kt orpaHnyeH) AJA CXOXMMOCTH MeTOa. 
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HerpyHO oKa3aTb, TO 3TO YCJIOBHe ABJIAeCTCA B HEKOTOPOM CMBICJI€ H H 
o6xoqumpim. Vimeo, eciH OHO He BbINOJHeEHO, TO IpH A10O00M 3a,aHH 
onepatope K moxkHO Bcerya yKa3aTb Takoli aemeuT f € E,, yobs! npHor 
2KeHHbIe pelleHud ypaBHeHua Kx =f He CXO{MJIMCb K TOUHOMY PeUIeHHO. 

OrmeruM, UTO Takoe 3aMeyaHHe OTHOCHTebHO yculoBHaA (A) ObIIO Bre: 
Bble cyemaHo M. A. KpacnocesbceKum (°) 1px OOOCHOBaHHH CXOJHMOCTH MeTO 
T. VW. Tlerpopa yaa HeMHHeWHBIX ypaBHeHHH C BIOJIHe HeMpepbIBHBIM ON 
paTopom. ; 

Ha ocHopaHHu BCero H3JIOX%KeCHHOFO MOXET ObITh CCOPMYJHpOBaHa Ce yy 
mad Teopema. 

Teopema. J[na mozo umobot npoekYyUoHNolli memod Ors OANHO2O YpaeA 
HUA CxOOUNCH (KXn—> Kx, a ecau K™ oepanuien, mo uU Xn—>x) npu Awb 
npasoti uacmu, HeoOxodumo uU Oocmamo4Ho, uMOOHbL BOINOANAAOCH YCAoEsue ( 


VMucruty? -renviosHepreruku Tloctymusto 
Akafemun HaykK YCCP 25 VII 1956 


UMTHPOBAHHASA JIATEPATYPA 


1T. HW. Derpos, IIpuxa. matem. u mex., 4 (3) (1940). ?C. Tr. Muxawn, Ip 
MbI€ MeTOJbI B MaTemaTHyecKoH dusuke, M., 1950. 3H. HW. Iloapekuu, JAH, 86, N 

(1952). *H. HW. TlonpbexKud, Yxp. marem. xypu., 7, Ne 1 (1955). °C. VT. Mu 
anu, JAH, 106, N3(1956). © M. A. Kpacnoceapexuih, JAH, 78, Ne 6 (1950 
| 
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Horaann Akanqemun Hayk CCCP 
1956. Tom 111, N 6 


MATEMATHKA 
M. K. MOTANIOB 2 
O TEOPEMAX THNA JDKEKCOHA B METPHKE Lp 


(IIpedcmasaeno axademuxom A. H. Koamoeopossim 12 VII 1956) 


®MyHkuNA 9(xX) yOBNeTBOpAeT MHTerpasbHOMy ycuoBHiIo JInmUMIa Ha 
tpesKe [a, b], ecuH Jaa sm060ro0 3ayanHHoro h 


d 


(\ie@+n) 


(x) idx)” <M|Al, 0<a<l, (1) 


rye c, d BblOpaubl Tak, yTOa Ce<_d Chou U3 x €[c, d] cnegyer x + h€ [a, D}, 
M ue 3apucut oT c,d uh. 

Kaacc fame (M; [a, 6]) cocrouT u3 H3MepHMBIX Ha oTpe3Ke [a, b] yHK- 
Wu, OOslayaiwouluxX HHTerpHpyeMoH Cc p-H CTeleHbI0 /-li NpOH3BOAHOH, yOBJeT- 
BopsiolleH cBepx Toro yculoBHio (1). Kak oOpnrmHo, 6yyem o603Ha¥aTb Yepe3 
En (f(x); (a, b])z, Havayuuee mpHOwH2xKeHMe f(x) Ha Bcem orpesKe [a, 0] 
B MeTpHKe L, alreOpawyeCKHMH MHOroWIeHaMH CTereHH 7n. 

Cnpapeyinpa culejyrollad TeopeMa THMa Teopem /[KeKcoHa. 


Teopema 1. Ecau f (x)€H¥*” (M; [a, 6]), mo 


En (Fs 14,01): < pe | (2) 


B merpuke C 9Ta Teopema jlolnycKaeT yCHJIeHHe; Ip 3TOM papa yacTb (2) 
ecTb (pyHKUMa oT x. BoepBble 3TOT pesybTaT Opis NoOmyueH C. M. HukompceKum(?) 
upu r=1l,«=0; ana moOprx ru «a (O<Ca<1) Teopema Oblla yTouHeHa u 
qoka3aHa A. ®. Tumanom (?). 

Tloka2KeM BO3MOXKHOCTb aHaslOrHyHOrO yTouHeHua Teopem J]»KeKcoHa Jus 
(PyHKuHl, O6saqatomlux r-li MpOHsBOAHOH, OrpaHHyeHHOK B MeTpuKe L, [a, ]. 

Jlanpiie Oyyer paccmaTpHBaTeca orpesoK [—1,1], 4To He HapyulaeT 
oOujHocTH. OOosHayHM yepes Y{,, YHCJIO 


F ; fi sin (mt/2) \2/+4 
i \ (5 ia) a 


M3BecrHo, uTo 


4 /sin (mt/2) 
K (t) == (ram) 
eCTb YeTHbIi TPHTOHOMeTpHYeCKHH NMOMHOM mopsyKa (rf + 2)(m—1), yAoB- 
JIGTBOPAIOWLUH YyCJIOBHAM 


\K@dt=1, \jtPKW)dt< 


=—=f0 ——i% 


Se Op 2 4 3. (3) 


m 


4185 


Ecanu f(x) cymMupyema Ha oTpe3ke [—1, 1], To 
Q (cos) = | f (cos (6 + #)) K (d) at ! 


3 Tt 


ecTb avreOpavueckuit nomMHoM cremeHu (r + 2)(m— 1). ve 
JIemma 1. Ecau gyuxyun f(x) o6aadaem npouseodnott f’ (x), OA K 


mopolt cnpabedaugo HepaeeHcméeo 


: 


=i 


ee 


P 
f' (x) dr <= Mi 0, 


fe yp 4 Xs 
(Vi=#+-—) 


ee a 


mo cyiuecmeyem NOAUHOM CmeneHu He 6bilule Nh makoti, “mo 


1 D 1/p ay ! 
r=({ ax a! ( 


nt 
ae! 


f (x) — Q(x) 
(Va 


n/ 


ede C He 3aeucuin om n, n> [s]} +2. 
Hoka3atTenabcrso. Tlycth m— nan6oubiuee YHCIO, yOBJIeETBOPAIOMLE 


HepapeuctBy (f+ 2)(m—1)<n, rye r= [s]. 3a nommHOM Q(x) Bo3sbMeN 
TIOJIMHOM (4); B JeBOH 4YacTH HepaBeHcTBa (5) cCelaeM NOAcTaHOBKy x = cos 


NovIyyumM 
7 “A 7 
r=(5 | 


TT Dp 
\K 4) £ (cos 8) — f (cos (@ + 4) at kin ja) 


: 4 \sti 
Sg) ae ( |sin@|-+ =) 
IIpumMenasa o60OmeHHOe Hepapencrso MunkoscKoro, HMeeM 
° e ig: ace D lip 
Re \K(@)hdt = \ KO(s ( Be |sin 6 |d9) dt. | 
—n <n ae (isine|-+—) 


OueHHM BHYyTpeHHHH uuTerpan J,, yuuTbIBad, auto f(x) uMeeT mpoHsBos- 
Hyto. [Ipeo6pasya /, mu emule pas NpHMeHaa HepaBenctrBo MuHKOBCKOrO,, 
nowyauM juan t > 0 


na(e| 


Tu 


if 
a , 1 \ si 
Ff’ (cos (8 + 4) ae 4) du /"|sin8[d0)” < 
: ( Isin®| +) 


lp i i 


Dp 
| sin 6 d6) du. | 


é Tw 
Lf’ (cos @+u)) sin (0 + u) 
<\( i (\anoi4 2) u 


YMHOXKMM YMCIATeb UH SHAMeHATEJIb NOAbIHTeErpabHOTO BbIPAaxKeHUA B npa- 

% : INS | 
BOH YacTH NoceqHero HepaBeHCTBa Ha (| sin (8-+- u)| + =) MW BOCHOJIbSyeMCA 
@TKO JOKAa3bIBAeMbIM HepaBeHCTBOM 


( sin (0+ w) | +)" | sin (0 + w) |? | sin | 
< Cy (1 + mu)" ? | sin (6 + u) |. 


( sin | + a) 
YuuTpipan, uro Ou < t, wmeem 
L<GMea ny 


AvaJlOruunand oleHKa BepHa Jit ¢ <0, Mpnuem ¢ 3amensetca Ha |t|. 
1186 


CuejoparesbHo, 


1<CM \|t\(1-+m|t))*" K (pdt 


@Kyja Ha ocHOBaHHH (3) Nosyuaem 


We2MMa jloKasana. 


H Jlemma 2. Ecau f(x) o6aadaem npouséeodnoti, Jan Komopott cnpaéeed- 
180 HepaébeHcmeo 


ft | £O—Pra 0 
(jj 1 \s 
as ga? ie 


Dp 1/p 
dx) Lai Viecay ee 


Ve Pn_, (x) — noaunom cmenenu ne eoiue n—1, mo dOaan>s +2 natidemca: 
DAUHOM CMeneHu He Bolle Nn maKoll, umo 


: ° ae ine 
(\ | (Vi=z at =). 


HokasateabcertTsBo. Tlonomxum 9(x) =f (x) — \ Pa (u) du; tora © (xp 


Dp 1] p 
dx) oe 


: : 
HOBJETBOpHeT yCJIOBHAM JIEMMBI |, HM OSTOMY CYIecTByeT NOJHHOM Q* (x): 
TeneHH He BBILe NM TAaKOH, 4TO 

XG 


1 . L Fj —{o" eee a au} ” 
: to a Cay = ( \ 0 i | Age 
") Wis ee =)" ) Mea (eee } 
1 
: F(x)—Q,(*%) Fa vip . CM 
=u (vi=x sage dx) SA 
Tak Kak Q, (x) = Q* (x) + \ Pa _, (uv) du —novHHOM cTeneHH He BBIIUe 7, 


0 
TO ClipaBejJIHBOCTb vIEMMBI JlOKa3aHa. 


{IpumMensaa r pas memmy 2, nowyyaem Teopemy 2. 
Teopema 2. Ecau f(x) umeem r-10 npouseodnyt0, yOoeaemeopsioyto 
1 


YcAocéeuto a jo (x) de) <M, mo oad no>r+1 = xnatidemca noaunom 
cmenenu ne eoluue nm makoti, umo 
(jefe <# 
es (v eee = 
Teopema 3. Ecau f(x)@ HST (M; [—1,1]), 0<a<1, mo dan 


n> r+l HauldemcA NOAUHOM CmeneHu He Bolle nN makou, “mo 


Ff (x) — Py (x) 


a (vias + ty 


p 1/p CM 
carat 
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Jloka3aTeambcTBo. Kak caeqyeT u3 Teopembl 1, cylecTByeT MOJIMHG 
Py (x) CTeNeHH He BbIe 1 —f TakKOh, 4TO 


vl 
(j 
Tenepb, IpHMenaa r pas jemMy 2, NowyYHM yTBep2KeHHe TeOpeMbl. 

PaccmoTpyM kKiacc (jyHKUAH aoa (M; [a, 6]). Bygem rosoputb, 4g 
f (x) CHS (M; [a, b]), ecu f(x) uMeer r-10 TIpOHsBOAHy!o, MHTerpupyemy 


Bai! i 
B p-il creneHu c Becom [(a—x)(x—b)]_? ua [a,b], Jaa KoTOpow 
Ju060M fA BbINOJHAeTCA HepaBeHCTBO 


C\M 


a 


i) (i) — Pee) l dx)" < 


n 


dx 


g p 1/p : 
(VP e+ HF) es iil 


(Bp 

rye c ud BbIOpanbl TAK, VITO KCK d<b uu3 x €[c, d] cneyyer x + hE (a, U 
Jaa tpocrotTs! nooxuM [a, b] =[—1], 1]. 
Yepes En (f(x); [—1, 1])z, o6osnauum 


En (F (x); (— 1, Wey =min(| 176) — PaO P ess) 


J\na Kmaacca Hye (M; [— 1, 1]) ciipaBeyquMBbI cueqyroulHe TeOpeMEI. 
Teopema 4. Ecau f (x) €AS* (M; [—1, 1]), mo ; 


En (F(x) (1, Wty < ape 


Teopema 5. Ecau f(x) umeem r-to npouseodnyto, yOoeremeopsrousyil 
C () pe oe Os AY. : 
YCAOBUIO ( \ pe oe) | ps <M, mo 0Oan no>r-+1 natidemca noauno 
. ts 
—1 


cmeneHu He 6bliue Nn maKkoti, umo 


C1 NG) Pat I 
(4 vey \ros)- oe 


n 


Téopema 6. Beaw f(x) @ Ho’ (tape); 0a a OA. 
n>r+! natidemca noaunom cmenenu He é@blille n makou, 4mo 


(\ Ff (x) — P,, (x) ‘ dx i CM 


f Vi-e) yee 


—— 4 

sean My [—#+—) 

OTa 3aMeTKa BOSHUKA B PesyuIbTAaTe yuacTHA aBTOpa B CeMHHape 110 TeopHy| 

HawyuwWHx NpHOWKeHHH NOX pyKoBocTBom mpot. C. M. HuxKompexKoro 

KOTOPbIM Ha OJHOM H3 3aCeJaHH CeMHHapa CoOoOuIM MOcTaHOBKy 3a,auH 
pelueHHOH B 3aMeTKe. 


MsanoscKxult rocysapcrBenublli Ilocrynuso 
nejaroruueckHit MHCTHTYT 12 VII 1956 


UHMTHPOBAHHASA JIMTEPATYPA 


1A. ®. Tumau, JIAH, 77, N6 (USED Vee SNe Hukoubpekuk, Hep. A 
CCCP, cep. matem., 10, 207 (1946). 
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Hokaaygs Akagemunu nayr CCCP 
1956, Tom. 141, N 6 


MATEMATHKA 


B. WH. MPOTACOB 


OB OJHOM JIMHEMHOM JIH®®EPEHILMAJbHOM YPABHEHHH 
BECKOHEYHOrO MOPAAKA 


(II pedcmasazeno axademukom A. H. Koamozoposeim 23 VII 1956) 


+ B nacroamei cratbe Oyler paccMoTpeH Bonpoc O cyHecTBOBAHHH pelweHusA 
QqHoro mHHeHHOoro §=yudepeHinabHOro =ypaBHeHHa OecKoHeyHoro nopsAyKa 
® TOcTOAHHDIMH Kosddpunventamu. Pemenue AuddbepenunasbHoro ypaBHenus 


Dd Any”) (x) = f (x), (1) 


n= 


co 

Db, . 

me | (x) = » yi e) — anamuTuueckasd (pyHkUMA B HeEKOTOpOM Kpyre HJM Ha 
h=0 


cel MJIOCKOCTH, PaCCMaTpHBayIOcb MHOrHMH. aBTOpaMH B lIpesMoOuoxKeHuH, 
{TO CylllecTByeT aHaJIMTHYeCKaA B HeKOTOpOli OOacTH, CojeprKaulel Hauaso 
LOOpHHAaT, PYHKUNA 


fos) 
G (2) = Ge (2) 
j n=0 
{a3bIBaeMaa XapakTepHcTHYeCKOH (byHKUMeH AudpepenuvadbHoro ypaBue- 
dua (1). 
B wacrosieH craTbe OyeT MOKa3aHoO CyllecTBOBaHHe pelleHHa Wuddpepex- 
{HambHoro ypaBHeHusa (1) B TOM Culyyae, Kora KOSPPHUMeHTHI A, C BOspPac- 
TaHveM 4HCesl nm pacTyT OpicTpee, yeM KOSPPHUMEHTHI aHaJHTMYeCKOH yHK- 
JHMM, T. e. Korjla ypaBHeHHe (1) He HMeeT XapakTepHcTHYeCKOH (PyHKUMH. 

—— | a, | 1 ¥ af 

Teopema 1. Ecau lim a RO mo Oat awboti yeaoti mynkyuu 


iL =O) 


f(x), umeroujeti pocm nops0Ka ne Goluue */2, U muna, MenoUleeo 4UCAa DVR 
cyiuecmeyem pelulenue cpedu Yyeaolx dynkyul nopAadKa He eoltue */, uU muna 
menouleco 2V R. 

Pemenve yuddepenttvambHoro ypaBHeHusx (1) OyqeM HCKaTb B Buse psxjla 


foe) 


Cc 
Ri yk 
DOVES pavoyasee 
k=0 
Tloycrapsisa (pyHKUMIO y(x) B ypaBHeHHe (1) H NpHHHMas BO BHHMaHHe, 
uTo f (x) = S i x", JA onpeqesweHHA KOSPPHUMEHTOB Co, Cy, Cg,... MOuJy- 
k=0 , vo o 
yaemM GeCKOHeYHYyIO CHCTeMy JIMHeHHbIX ypaBHeHHH, kOTOpas! B MaTpH4HOH 
(bopMe HMeeT BHI 
Ac = 0. (3) 
Syecb NOO2KeHO: 
A G Ae y 
4 A.--- 
A = Cee > C=(Co» Cy) C25 fas) 0 = (Oo; 01; Ose oe aye 


3 JIAH, rv. 111, Ne 6 1189 


Hapsyy c mpeoOpa3s0paHveM, [MpOM3BOAMMbIM. MaTrpulen A, paccmorp 
npec6pa30BaHve, MpOv3BOMMOe TpaHCNOHHpOBaHHOW MaTpHleH 


; A’d =f, | 
rye ‘ \ 
Ay 2: 
. Ay Ag \ 
A'= ’ d= (des Gi Gat) f=To ip farses) 
an A Ay 


IIpeo6pasopanue (4) MOxKHO TIpefcTaBHTb B Buse 


Jn yD) them, Woe, ee 
k=0 


nl 


YMuOxKaA N-€ paBeHCTBO U3 (5) Ha 2” MW CyYMMHpys M0 BCeM nN, MOK 
NOJYYeCHHbIM pesyJIbTaT 3aNWCaTb B (opme 


Z z 'n—1 ty ) 
dy (2) + d, \ v@)di+...+dn\ \ .\9()dt..dinat... =F 
0 0 0 0 
SI Fs, 73 ee 
rye nonoxeno F(z) = >) = 2k, v(2) = » 2 | 
Oe =o 


B cuuly ycJloBHa Teopembl, dyHkuMA (Zz) aHaMTH4YHa B Kpyre |z|<| 
aa mo6oro n 4 z=r<(R cmpaBequBo HepaBeHCTBO 


tn—y ty 


i NOG) dt. dter 


rye M (r) = max! (z) |. A 


|Z [=r 


eM, ( 


n!\ 


co 
|Z, | . 
O6osHayaa yepes D(r) dynKunto D (r) == » = r”, H3 COOTHOWeHHH 
nO 


Hw (7) llogyyaem 
max |F (z)|<D(r)-M(r). 


FAS 


Ecau poct koasdtpunventos {d,} onpegensetca ycOBvem 


jo 

Tries | a | fi i 

find te soa ( 

TO 43 (8) BbITeKaeT, uro pocT KosipHuNeHTOB {fp} ompeyeseH yCJIOBHeM | 
n jis ea 

Et a (1) 


Hispecruo, uro ecu Marpuita A mpeoOpasyer HeKoropoe IIPOCTPaHCTBO 4] 
E 8 ceOs, TO TpaHcnoHupoBannan elf mpeoOpasyer B ceOA B3aHMHoe mp 
cTpanctBo E* (?), 

Hepapencrsa (9) u (JO) onpegensior ananuruueckoe TpocTpaucrTso (+) A’ 
Ilostromy marpuia A mpecOpasyer B ce6s IIPpOCTPaHCTBO, B3aHMHOe K A’ 


T. €. MpocTpaHcTBo Ajjr(!). SHaunt, 


lim Vallo,]<R, lim Vallen|<R. (1! 
1190 : | 


His nocaeqnux cooTHouennii M BbIreKaer crpaBesWHBOcTs TeopeMnl. 
Ananoruuno Teopeme 1 QoKasbiBaeren Teopema 2. 
F n 
Teopema 2. Ecau rea 
n+ oo 


a, | ec 1 5 , x 
mo Ro? MO Onan Awol Yerot mynKyuu 


4(x), uMmeroujeu NopsdoK pocma */, u mun menowuUti 2 VR, (R, < R), cyujecm- 
Be cpeou yeavlx dyHKyuti nopsdKa He Boule ‘ly U muna menotueeo 
IV R,. 

IIpvpeyem pHMepbl kK Teopemam | 4 2. 

1. J\udxpepenuvambHoe ypaBHenue 


2 
Yi GU 21 tye tee nl gry) a h(n) (Oe et), 


oe q §n-1 fi 
nn . . 
Sale Ua dt 
one f (x)= >} saan \ “ 4 TT; "Meer pemeHne Bua 
n=0 q 0 0 0 
a 
| x 
y (x) = 2 
1. 


(n!)2 ° 


=0 


2. J\udibepenunasibHoe ypaBHeHHe 


yry tay" +... +nly™ +... =F (x), 
foo) nf 4 dt 
paze f(x) => aK \ Sch ie pear 2 O0<.q<.l, uMeer pelleHve 
- ? n=0 0 0 0 
y(x)= Te 


M3 HepaBeHcTB 


oe 


q 'n--1 ty q 'n—1 ty 
gir 2 eo dt 3 4 ot . a . dt a 4 le 
vs (poiail iy ae Rare ee 
0 0 2 0 oO 0 


BbiTeKaeT, 4TO (byHKuUMH f(x) H yY(xX) HMeloT TMOpA,OK pocta 1/, H THN He 
Bblue | H g COOTBETCTBEHHO B pHMepax | u 2. MoxkHo MpeqnosoxKuTb pocT 
KOSPPHUHEHTOB A, TAKUM, 4TO (PYHKUHA Y(Z) 3 (6) ABAAeTCH WenOH (byHK- 
‘mHen. 


n 
| Teopema 3. Ecau Teton a 


h > © 


OuddepenyuancHoeo ypaerenua (1) ecmo yeaan ynKkyun nopsdKa 


a 
of = (3,e9;)""' (p, > 1), @ npasaa vacmo 


P2 
ey —— il’ 
Po >, U HOPMaALHO2ZO muna, mo pewlenue cytwecmeyem cpedu ynKyul, 

P2 
2e,—1 

CylecTByeT Takoe MOJIOXKUTeJIbHOe UHCJIO Se, UTO BbIMOJHAeCTCH Hepa- 
BEHCTBO 


pacmywux ne Ovicmpee yeavlx GynKyut nopsd0Ka u moeo oe muna. 


Ol —= ) 
P| < (ayep,) % (12) 


lian 7 © 


1 +> OO 


(292-1) 72 
2 


Jlaa JoKkagatesberBa KosdpunuentE {d,} B MpeoOpasopannu (6) caeayer 
BbIOpaTb Tak, UYTOOBI 


oe B fetid | 
lim ni! / we = (c,e0,). (13) 


n>oo 


3* 14194 


oO 

ldnl d Mi 

Myxnkuug D(r) = yy arf” MpH Tako BblOope unce d, OKar%KeTCA Ted 
n=0 : 

TOpALKAa Py HsTHMa oy. Tak KaK py >, TO B, CHJIy COOTHOIWEHMA (8), PyH 


fo 9) 


k! 
k=0 


yy \ f o g 
wan. F(z) = Sidhe ilenast HW MMeeT pocr, He mpeBocxoysmul pocta py 
uuu D(r). Ilostomy 


fie : ; 
— Fn | 1 
lim nv 7 ee < (o3¢p2)'". ee 
n+ oo F } ne: ; 
TakuM o6pa3om, MaTpuita A npeoOpasyeT B CeO IpocTpaHCTBO TOYeK, ONP 
esieMoe cooTHoleHvem (14), a TpaHcnOHHpoBaHHadA eli MpeoOpasyer B cet 


IIpocTpaHcTBo, ompefesemMoe HepaBeHcTBOM (12), 4TO HM AoKasbIBaeT TeopeM 
| : oN 

a4 a 

B 3aBHCHMOCTH oT pocta KospvuveHTOB a, PyHKIUAA ‘+ (z) == a 


n=0 
MOXKeT ObITb aHaJIMTHYeCKOH B Kpyre KOHEYHOrO payuyca, Kak 9TO Npenos 
2KeHO B TeopeMax | H 2, HIM ObITH WesOH, B YaCTHOCTH NopAAKa oy UW THMAa 
TlopsokK , Mpeqmouaraetca crporo 661bwIMM NepBoro, TaK Kak IIpH py = 
BONPOC CBOAMTCH K paccCMOTpeHHIO JuddepenMabHoro ypaBHeHHA Cc Xapa 
TepHcTHYeckoH (byHkUHeH, aHamuTHYecKol B Kpyre. Ecuu dyukuua (z) vente 
nopayqKa ; H THMAa 31, TO pocT npaBoH YacTH HW pelleHHA HMeIOT NOpAOK 


P2 
BbILLe ——-—— 
CTH CTeNeHHOLO pa, MOXKHO PacCMaTPHBaTb Kak PYHKIUMHMIO OecKOHEAHOrO NOpAJ 
Ka. EcrecrBenHo oxXHaTb, YTO NOpAAOK pocTa mpaBoli yacTH U pellleHHA B ITO 
ciydae MOMKHO TOJYYHTb, CCIM p,- paCCMaTPpHBaTb KaK OecKOHeYHO OodIbILOE 
‘Tora nopsfokK pelieHHaA He BBIIIe 


; 


(P2 > 0). PyHkuuto (Z), HMerlolly!0 KOHeYHbIM pauyc cxoquMd 


) 


; P2 Pkg e's 
lim 4 oe 


62> CO 


UTO A MOATBEPKaercA Teopemamu | w 2. 


TaraHporckHi paqMoTrexHuyeckult Iloctynus0 
HHCTHTYT 5 VII 1956 


UHTHPOBAHHASA JIATEPATYPA 


iM. Tr. Xanaanos, JAH, 79, N 61951). 2M. T. Xannanos, Ane 
Ne 1 (1951). 
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Jlokaayn Akanemun Hayk CCCP 
1956. Tom 111, Ni 6 j 


MEX AHHKA 


C. C. BAJIOB u uaen-Koppecnonyent AH CCCP LH. A. WbITOBHY 


OWEHKA HECYIIEH CNOCOBHOCTH CBSA3HbIX TPYHTOB 
NO BEJIM4HHE BXABJIMBAHHA ChEPHYECKOrO WTAMNA 


@ Ocayku, pasBuBalonlMeca IpH MocreneHHOM 3arpy2KeHHH WaCTHUHBIX CBASHBIX 
J, IMHMCTHIX) TPYHTOB, MOXHO YCOBHO pasJeNHTb Ha MpakTHUeCKH 3aTyxaloulHe 
#9 BpeMeHH, BKOUAIOMNe YHCTO ypyrylo, yupyro-acopOuHoHHy!o jedopma- 
@ulo H CTpyKTypHyto jetbopMaluto yIJIOTHeEHHA HU HesaTyXxarolllMe ocayqKu 
lOUI3syyecTH, OOYyCIOBJIeHHbIe CBHTOBbIMH TIpoleccaMH UU MpoOsABJmroUlHeca 
W Bue MlacTHYHO-BASKOrO TeYeHHA, NepeXofaulero C MOBbIIeHHeM Harpy3kKu 
| Tporpeccupyrouslee TeyeHHe. 
Tlepexoy oT 3aTyxatoulelt ocaqkH K HesaTyXaIOIeli OOyCJIOBJIMBaeTCA JOCTH- 
KeHHeM KaCaTeJIbHBIMH HallpsxKeHHAMH T1peeJIbHO J\IMTeIbHOTO COMpOTHB- 
HeHuaA IpyHTa cABury, Korga OOpasoBaBllleeca NO NOAOWBOU WiTaMNa mOT- 
10€ Apo Kak Obl pasjBuraeT OKpyxatoulHl rpyHT u dyHameHT norpyxaeTca 
h Hero KaK B [lacCTHUHO-BASKyl!o cpefy. Iloq mpeyeabHOH Harpy3KOH Pyp Ha 
SBASHbIe TPyHTbl CylefyeT MOHHMATb TaKylO Harpy3kKy, UpeBbILIeHHe KOTOpOL 
HIPHBOAHT K BO3SHHKHOBeHHIO He3aTyXalouleH OCaKH. 
| fo goctwxeHua Harpy3KoH peebHOTO 3HaveHHA MexXy aBeHHemM p 
M cTaOHJIH30BaHHOH OCaKOH S CYMIeCTBYeT OMHO3HAaUHAa, B OOWIEM cayuae He- 
{IMHeHHAaA 3aBucHMOCcTD (!,”). 
re 

pee in 


Tye D — yMaMetTp wWtTamna, A w «—MWapamerTpbl), Mepectaroulad ObITb clpa- 
BeIMBOH Ip Pp < Pup, KOra IPH YcTaHOBJIeHHH 3aKOHOMepHOcTH lpowecca 
MedopMHpoBaHHA CJleyeT HCXOJHTb W3 CKOPOCTH HapacTaHHA HesaTyxalollek 
ocayKH (?). ‘ 

Kak us3pecTHo (34), BeJIHYHHA Pyp, OllpefedseMaHt Teopven mpeyesbHOrO 
PaBHOBecHA JIA cAyYaA MOOCOBOH Harpy3KH, paBHHeTCH: Wit CBASHBIX 
TPYHTOB, OGOMAaaOulMX Kak cueMeHHeM (c), Tak H TpeHueM (¢) 

1S sine; il Se Site a 
pad ria |p Seale Rea ge __ SUES 4 
Pip = ctg 9 |e Caren omcine (1) 
JIA HeasIbHO-CBASHbIX (IJIaCTHUHBIX) TPyYHTOB, OOaaioulMX TOJIBKO clenie- 
-HHeM 
Pow =O A405 (2) 
Tye g — OoKoBad Ipurpyska. 

IIpu 9TOM, YUHTbIBad ABJ@HHA TeKyYeCTH HM HCXOJs u3 CCPOpMy.IHpOBaH- 
‘HOrO BBIIIe OMPefeCHHA Pop, SHAYCHHA C UM Y AOJKHbI ObITb MHHMMAJIBHBIMH, 
COOTBETCTBYIOULUMH IpeeJIbHO JJIMTeEbHOMY COMPOTHBJICHHIO CABHTY. 

Ilpu Kondurypauun PyHAaMenTa, OTMMYHOH OT MOMOCOBOH, 3HAYEHHE Pnp AA 
WJleaIbHO-CBASHBIX [TpYHTOB PaBHAeTCA: Jat MpaAMoyrombHoro (2a x 20) B 
liane (byHameuta (5) 


[5,244 0.4726 +9 upumenest0,53; 


[hi = b 
P |514-+0,662c+9 npn 2 <0,53, 
ay 1193 


OTKya Jit KBaypaTHoro (byHameHta 


Dan == BTL O ae gi ( 
Wii Kpyrsioro B mane (byHqamMeuta (6,7) 
Pup = 9,080 FG, ( 


Jia ompefeseHua cuenieHua c yCMeWHO MOKeT ObITb IIPHMeHeH pe 
»keHHbiii H. A. Liprropuyem (°) MeTO, BAaBIMBaHHA WapHKoOBorO WTaMia, Md 
3BOJIAIOULU ~YUHTbIBATh peOsJOrHYeCKHe CBOHCTBa TPyHTOB. SHaueHHe c Haxd 
yWuTCa MO BeMUMHE MorpyxXeHua (OcayKe S$) WiapHka jMaMeTPOM Dy BABAK 
Baemoro HO noctosHHOH Harpy3Kon P (8,°): 


C =P) OpORDES: « 


MIpHyeM HanOoJbliad CTaOHJIH30BaHHaA OCaJ{Ka COOTBETCTBYeT HaHMeHbILeM) 
TIPeeIbHO JJIMTeJIbHOMY CICMJICHHIO Cyn. 

Kak noka3auu JambHelitiue uccneqopanua (B.T. Bepesanuesa, H. A. Lprr 
puua u C. C. Basosa), 3HayeHue c, oNpeesIseMoe yKa3aHHbIM BbIILe MeTORO 
OyleT XapakTepH30BaTb B UMCTOM Be CHeMJIeHHe TOJbKO JIA MWaCTHUHBI 
IPyHTOB, He OOsaalouluX BHYTPeHHHM TpeHHeM (BO BCHKOM CJIy4ae, y KOTO 
pbIX © He mpeBpmuaeT 5—7°). J] rpyHTOB xe, OOsaawlluX Kak clelJeHHe 
TaK H TpeHHeM, TpeOyeTCaA YYHTHIBATb MOcJIe{Hee, COOTBETCTBEHHO C ¥eM B (op 
Mysly (5) JOs>KHa ObITb BBeeHa MOMpaBKa, YMCHbIMAalOlulan 3HaYeHHe C 3a Cue 
BIIMAHMA TpeHua. Pewtenve yKa3aHHOH 3ayqauM Jano B. IT. Bepesanuespim (1 
10 JaHHbIM KOTOPOrO MOXKHO BbIYHCIHTb BEJIMYHHY MHOKUTeIA M, BBOAMMOP 
B dbopmysly (5), 3HaYeHHA KOTOPOrO. npHBeeHb! B Tad. 1. 


— 


a. Oyeeem aay 


¢, 0 10 20 30 
M 1,0 0,615 0,285 0,122 


B To 2Ke BpeMA COMPOTHBJIeHHe BaBMBAHHIO WapHKOBOrO LWITaMMa MO KHCI 
paCCMaTPHBaTb KaK KOMIJI€KCHYIO XapaKTepHCTHKY, OTOOParxalollylo cyM4 
MapHOe COMPOTHBJICHHe CABHrY CBA3HbIX TpyHTOB. ABTOPbI pearator rd 


30BaTbh UWapHKOBy!O TpoOy A OMpeseeHHA STOH OOOOWeHHOM BeJHUMHbI 
paccMaTpuBait SHayeHHe C, BbINHCIMeMoe TO qbopMysie (5), Kak 9KBUBA- 
JeHTHOe CHEN TCH HE C3x,, YYMTHIBAIOMee CONPOTHBJIEHHE CBATY KOMN+ 
JIEKCHO, 63 pa3fevIeHHA ero Ha ClleleHHe H BHYyTpeHHee TpeHne *. 

IIpumenenne Tako OOOOMeHHOM XapakTepHCTHKH TeM Gouvlee Ile eCOOOpasHo,, 
YTO pasfeIbHOe OMpeyeseHHe MapaMeTPOB CHO JOCTATOUHO CIOXKHO, OCO6CHH 
C YYeTOM PeOJIOPHYeECKUX MpPOWeCCOB, a TAK2%Ke H3MCHACMOCTH C HM © B 3aBHCHMOCTH) 
OT COCTOHHUA MIOTHOCTH rpyHToB. IIpu sToM caMo pa3yeseHHe COMpOTHBJeHHA 
CABUry Ha Cleeve H TpeHve YCNOBHO, a MapaMeTpbl c H ~ He MMeIOT YeTKOTO| 
(pusHYecKOrO CMbICIa (HCXOJH H3 Yero, HX paccMaTpuBalOT MIpocTo KaK Mapa-| 
MeTpbl ypaBHeEHHA MpxAMOH cyBura). 

Onpejyesenve 2ke 9KBHBAJIEHTHOTO CHEMJeHMA 10 MeTOY WapHKOBOL MpoO6Bl 
BECbMa IIPOCTO, MIpHY€M HCIbITAHHA MOPYT MPOBOAMTLCA KaK B WaOopaTOpHbIX 
YCNOBUAX, TaK MH HeMOcpeACTBeEHHO B TOJe, B 3a60e Lypdos, yTO JaeT BO3MOX- 
HOCb OMPeACNHTb MPOYHOCTHBIe CBOLCTBAa PpyHTa no Bcel TtyOMHe uccaeye- 
Moro MaccuBa. B To »%*e BpeMA STOT MeTOA, MOJeAMpyA ConpoTUBAeHHe rpyHTa| 
BAaBJIMBanHO, WITAaMMa, NOSBOJIAeT C MOCTATOYHOH JIA MpakTuyeckux revel! 
TOYHOCTHIO OUCHHTH M0 BEMHUHHE Coxn HECYHLY!IO CHOCOOHOCTh CBASHBIX PPYyHTOB. . 
JleicrsuTetbHo, ecm B cpopmysty (2) TloxcTaBHuTh BeMMYMHY SKBUBAeHTHOTO | 
CUEMICHHA C5x, (O€3 yYeTa NONpaBKH Ha TpeHHe), TO B MpeyemaxX He OYeHb 6OuIb- | 
IHX H3MCHCHHH © 3HaYCHHA Ppp OKA3bIBaOTCA IPHMepHO paBHbIMM 3HaYeHHAM | 


* Tonoxwkeno Ha copentaHHu 0 MpAposxe npounocru r YHTOB B HIoHe 1955 r. npn OTH 
AH CCCP. . : : | 
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} , MOACUMTAHHEIM No Popmyvte (1) c pasqebHBIM y4eTOM o Hc, re Cc oMpele- 
W2TcH C BBeJeHHeM NompaBKH cormacHo Taba. |. 


TaOnuna 2 
+> 
Ca9xp—0,9 KT em? C3xp—=0,75 Coxpmord Coxp==4n0 
moco6 noz- 
[aera on boxoBas nparpysKa g, KI/cm? 
0 0,5 0 0,5 0 0,5 0 0,5 
¢ 
2,6 Sy 3,85 4,4 11,8 U2R PAQ AS |) PAN 
e= 0°} 2,6 3,4 3,85 4,4 41,8 12,3 | 20,6] 24,4 
et 2 et ST Aleiaye 5,0 GBS ae SP Sa bes a 
p=20° | 2,1 Se eg ae OA es ee 2, Tey tua pen! Ore 2th | 
=30° 8,4 4776 - (0.1457, es 23,9) 


“B ra61. 2 MpuBeyeHbl 3HayYeHHA Pup (B KI/cM?), NlOACUHTAaHHbIe BYMA CIo- 
amu: 1 — no cbopmyse (2) c NOAcTaHOBKOH NOMHOM BeHYHHE! C3x,, ONpese- 
[eMOH BbIpaxkenvem (5), u I] — no cbopmyse (1) c pasyembHbim yyeToM Tpe- 
1H © H <YHCTOPOy CHeNeHHA, OMpeyemsemoro Kak Cc = MCoxs. 

TakuM oOpa30M, mpeyeibHad Harpy3Ka Ha CBASHbIeE [pyHTbI, O6majaro- 
He JlOcCTaTOYHO OOJIbINHM cllenJeHHeM (Mopsyka 0,2—0,3 kI/cm? wu Bprue), 
He OYCHb OOJIBIIHM TPCHHEM MOXeT ObITh OMpeyeweHa NO MpocTeliWwHuMm cop- 
lytam (2) — (4), BbIBeJeHHDIM JIA HJeambHO cBxA3HOM (y = 0) cpeybl, ecu 
9TH (POpMYVJIbI NOACTaBUTb OOOGMIEHHYy!IO XapakTepHCTHKY — S9KBUBaJIeHTHOe 
WelienHe, VYHTbIBaIOULyIo Kak «YHMCTOe» cClelMJIeHHe, Tak, B H3BeCTHOM Mepe, 
i Tpenne. 
 [I[pegetpHaa Harpy3Ka Ha rpyHTbl MOXeT ObITb ONpeyemeHa, Kak peqo- 
iKeHo C. C. Banoppm (1952 r.) uw VW. H. Botskoppm (1953 r.), TakxKe HW Heno- 
“pe CTBeEHHO 3 HCMbITAHHA BAaBMBaHHeM WapuKoBoro (cibepwyeckoro) Witamma 
10 BeHUHHe NorpyxeHuA ciheppl. Cpequee aBeHHe, MepeqaBaemoe cibepok 
a TpyHtT, p = P/w, OyqeT To Mepe BAaBIUBaHHA ccepbl yMeHbIMaTECA OOpaTHO 
IPOMOPUHOHAbHO YBeHYeHHIO MWOWaH oTMeyaTKa ©, T. e€. IPH yBemnye- 
HWM IJIyOHHbI BaBMuBaHua s. IIpH 9TOM KpHBaH YMeHbIWeHHA P BO Bpe- 
MeHuw OyeT MOOOHa KPHBOM H3MeHEHHA Coxx, OMPeeHeMOH BbIPaxKeHHeM 
(5). Haumenpliee Jlapslenve p OTBeYaeT KOHEYHOM CTaOHJIM30BaHHOH ocayKe 
Sep — 3TO JIABJICHHE H ABJACTCH Pe JeJIbHBIM Pnp, T- €. TAKHM, IPH KOTOPOM 
NecbopMalluaA rpyHTOB HMeeT 3aTyXalolluit xapaKtep. JlioO0e yBeIMYeHNe CHIBI 
P, lpvoxweHHOH kK ciepe, MoBjeyeT labHelillee NorpyxenHe Nocwe]- 
Heli, HO 3TO NOrpyxXeHHe OMATb-TaKH IipeKpaTHTCA, KaK TOKO aBJIeHHe JOCTH- 
rHeT yKa3aHHOTO BbIllle, BUOIHe ONpeseJeHHOrO WIA WaHHOrO rpyHTa MpejeJb- 
HOTO 3HAYCHHA Pup *. 

V3 conocraBsleHuA 3HaveHHA Pp C BbIparkeHuem (5) culeqyeT, TO 


i Dae ——a 5,56 *Coxs (am) + (6) 


Pup = 
TDS 0 


Buipaxenne (6) aeT 3HaYeHHA Pop, OMSKMe K 3HaYeHHAM p 43 *opMyJI 
3) u (4). Takum o6pa3om, mpeyeibHad Harpy3ka, olpeenseman Helocpey- 
“TBEHHO 110 rulyOuHe BaBIMBAaHHA ccpepuHYecKoro WITaMla, MOKET HPHOMM2KEHHO 
JACCMATPHBATECA Kak peelbHad Harpy3Ka Ha He3arvIyOJe@HHIM MOCKMH 
UTaMl KBapaTHoro “IM Kpyrvioro OyepTaHHA B lane. JL1a MpOBepKH CKa3aH- 
{Oro Obl TMPOBeJeHbI COMOCTaBHTeJbHbIe UCMbITAHHA TpyHta Ha B/aBJUBA- 


* Hexoropoe yBemnueHHe pnp (paBHO Kak H Can) C YBeJIMYeCHHeM P Oyjer uMeTb [MeCcTO B pe- 
YIbTaTe YIpOuHeHHA rpyuTa (°), OMHAKO STO YBEMMYCHHE HEBEIHKO, H B MepBOM TIpHOIHWKeHHH 
IM MOMKHO TipeHeOpedb. 
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Hue cibeppr (D = 18 mM) no, nocTosHHOH HarpyskoH P HW Ha BJaBMBaH 
MylocKoro Kpyrvioro miramma (D = 100 mM) nog Harpy3kou, BospacTarollek eT 
neHaMv. B nepBoMcayyae 3HayeHHe Ppp ONPeAeAIOCb B COOTBETCTBHH C BbIp 
»KkeHHeM (6) 10 BeJIMYHHeE CTAOHAM30BaHHOH OCaJ{KM, BO BTOPOM — KaK Tak 
Harpy3Ka, NpeBbIIeNHe KOTOPO! BbISbIBaIO HesaTyXalolly!o ocayky. Coplay 
HH€ OKa3aJlOCb BHOJIHe yAOBJIETBOPHTeJIbHbIM. 

Ham mpegctapiaetca Takxe WemecooOpasHbIM IPHMeHATb MeTO] BaBI 
BaHus cipepuyeckoro wiTamma (focTaTouHO OovIbWoro AuaMeTpa) WM AIA MCM 
TaHHA TPyHTOB B HaType B3aMeH MpakTHKyemMoro cmocoOa MpOOHbIX Harpy3 
Ha mWwiocKui wramn. B stom culy4ae MCHbITaHHe MpOBOAHTCA MO OHON TMocT 
AHHOH Harpy3Kkou P, a He NO pAOM Harpy30K, BO3pacTalolWHX CTYIeHAM 
YeM COKpallaeTCH BPEMA SKCHEPHMeHTAa. SHAYEHHE XKE Pop OMPeesAeTCA «aBT 
MaTHUeCKH» TO BeHUMHE CTAOHIM30BaHHOL OCaKH, a He NO YCJOBHOM TOUK 
Ha J\MarpaMMe P—S, KaK 93TO JleJlaeTCA pH HCHbITAaHUAX C NJIOCKHMH eel 


VYucrutyT mMep3soropeyeHua Tlocrynuao © 


um. B. A. O6pyuesa 16 II 1956 
Axayemuu uayK CCCP 
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Hokaayge Akagemun nayx CCCP 
1956. Tom 1411, Ne 6 


MATEMATHYECKAA PH3HKA 


Xp. A. XPHCTOB 


MIPHBJIMDKEHHOE BbIPA)KEHHE JIA ®YHKUMW TPHHA 
KHHETHYECKOFO YPABHEHHA HEATPOHOB 


(ITpedcmaeazeno axademuxom H. H. Boeoawboeum 16 VIII 1956) 


| B sroH paOore Mbl HCHOMb3yeM pesysbTAaTbl H OG6o3HaYeHHA pa6dorst (!). 
"Ypasnenne (5) B (1), onpeyenatollee uckomMylo (byHKuMO Tpuna, moxHOo 
TepenucaTb B BHJe 


W—A—O®W=0, (1) 
rye cBodogupili wien A u HHTerpaJbHbId OnepaTop M jarorca BbIpPaxKeHHAMH 
A = e-P4)t 6 (r — ut) 6(v — u), (2) 


OVW = i \ e—P\)= W (t — 3, r — ut, w, V)X 
Oot 


x [@ (u, v)8(¢ —2) + SRi(u, we” ele do dw. (3) 


UrepupopaHuem noyyuaem n-e mpHOsmKeHHOe pellenne (1): 
Wrn=A+0A4@0744+...4+ 07144 0"W,, (4) 


rye W,—ucxoyqHoe mpHOmuxKeHHe dyHKugHH W. WM3 du3suyeckoro cMbicsa 
fyneHos (4) cpa3y BHAHO, TO MOCJIeJOBaTeJIbHOCTb (4) CXOQHTCA C BOSpacTa- 
‘HHeM 7 pH s1060M BbIGope W, u uTo, ecm Wy=A, TO mpHOsMxKeHHe (4) 


MOXKET ObITh XOPOLIMM TOKO, ecn t <nt, rae t— cpesHee Bpema mexAy 
‘ByMa akTamu Tuna 1 —4 ('), T.e. TombKO uid MambIx t. Mb craBum cee 
gajlauy onpeyemuTh dyHkunio Wy Tak, 4TOObI OHA MpeAcTaBJIAsa Xopoulee 
‘upH6smxenue W mpu 6ompuom t, u yon! W, yxKe Mp HeOONbUIHX N Jado 
/xopomee mpu6umKenue W npu smo6om t. Mp 6yyqem uckaTb Wo B Buse 


e 8 
Wold, Feu, v) Ee (1—n2)"!2 (et —2u)"h* 
(v—ua)? (er —(u-+v) uw)? 
exp Bees B (8? 2u) i (5) 


rye AA KpaTKocTH MomOKeHO k= e-*, w= (1 — e-F*) /(1 + e-®). 

Buipaxxenue (5) 1BuImeTCA HeKOTOpbIM COOOMeHHem tbyHKuUHH Uanfpacexapa, 
“yarouleli aHasloru4Hy10 BeposATHOCTh B CuJlydae OpoyHOBCKOrO ABH2KeHHGA (?). 
Ona nosyyaetcs us (5) upn «= 0, b= VY 2a. O6oOuenve (5) HeoOxoquMO B 

CBA3H C TeM, TO HelTPOHbI COsaloTCH, MOrJoulawoTCA HM He HaXOATCA B 

TEPMHGECKOM PaBHOBeCHH CO cpegol (*). Koucrantpi a, 0, «, 8 onpeeJIHM Tak, 
uToOs! byHkiva W, BO3MOKHO Jue allMpoKCHMMpoBasia (yHKILHIO W pu 
6oumbHux f. 

HenocpefcTBeHHO TIpoBepseTca, uTO 


T(u, v)dtdv npu T(u, v) = Q(u, v) + Y= R:(u, v) 
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€CTb BEPOATHOCTb TOPO, ITO OAHH HEHTPOH, JBM2KYULMHCA CO CKOPOCTbIO U, y4a 
cTByeT B HHTepBasle BpemeHH dt B HeKOTOpOM M3 aKToB 2—4 (1), H B pe3yuJb 
TaTe loslyyaeTCH HeHTPOH Co CKOpocTbIO Mex,y v H v + dv. Vs (5) nosmyyaem,| 
uTO 10 KpaliHelH Mépe mp OovUIHXx ¢, 


e—vlady 


U (u, a)dv=—= 


2 ae 


—B€POATHOCTb TOO, ITO HeliTpOH HMeeT CKOPOCTb MexKY V HU V + dv. Torya,} 
OUeBHAHO, 
SU (u, a) T (u, v) du 


VAD) OR oe (JU (u, a) T (u, v)dudv 


(6) 


act BEpOATHOCTh TOPO, YTO NOMYYeHHBI B pesysbTaTe akTOB 2—4 HeliTpo 


WMeeT HavaJIbHyl0 CKOpOcTb MexKyy Vv u v + dv. IlycTb r(u)—cpequui pa 
yMyc-BeKTOp HeliTpOHOB mpH OoubwuxX ¢ NO OTHOWeHHIO K HauvaJIbHOM 


OJOMKeHHIO NepBHyHOrO HeliTpoHa u nycTtb R=JV(u, a)|r (u) | du — a6co-} 
JUOTHOe 3HaveHHe payHyca-BeKTopa, ycpeqHeHHoe mo u. Ilyctb r?(¢) — qucnep- 


CHA HeHTpOHOB B MOMeHT ¢ ycpeqHeHHad MO u. Torga D = lim gr? (t) — 
t=00 


KoappunHeHT puddysuu HeHTponos. Mpi onpeyemuM KoucTaHTp! R u D Tak,| 
uTOObI HX 3Ha¥eHHA, HalifqeHHple U3 (5), paBHAJIHCb TEM, KOTOPbIe MO2XKHO 
NOJYYATh MPAMbIM TlO,cueTOM. 

V3 (5) Haxoqum 


Tenepb MbI BbluucuHM R uv D mpsamo, ucxoyqa W3 MexaHH3Ma judpdpy3nu 
Helitponos. Ilyctb V,(u, v)dv—BeposTHOCTb Toro, 4TO Cpe HeliTpOHOB 
k-rO NOKOJICHHA, CO3aHHbIX N€PBHYHbIM HeHTPOHOM, JBHXKYILMMCA CO CKOpo- 
CTbIO U, HMeeTCH OAHH CO CKOpOCcTbIO MexkyAy V H v+dv. Herpyyuo HaliTu 

V, (u,v) = 9(v —u), 


(etek, Botvere): (8)) 


dw 


Visa (us v) = \V (u, w) T (w, v5 iw} 


| 
Viens B BHAY, YTO CpeqHee NepemelleHHe HeliTpoHa CO CKOPOCTbIO V JaeTcs | 


yepes v/p(v), Mu o6osHayad uepes r*(u) cpeqHee mepemelleHve HelTpOHOB?) 
k-TO NOKOJICEHHA, ECM CKOPOCTh HepBuYHOrO Helitpona Obiwia u, Haxo,UM I 


r?(u 


Torga 43 onpegenenua R vu u3 (7) Haxojun: 


VV, (u, v) —~— dv . 


Ta a )) 


k=1 


7 \Vu a) uw du =\V(u, a)u2| Sire (w)| du, (10) 
0 0 k= 


upuyem V,V;, nu r® yaroren us (6), (8) u (9). 
Ilycrb ¢ —cpequee BpeMaA 2xUSHH HeliTpona aHHoro moKONeHMA 4 
ay i 
ty — CpequAd [uciepcHaA Bcex HelifponoB yo N-ro noKomenua. Torya Mbt| 
: i) aD oe 
MOxKeM Hanvcatbh D = lim —ryv(*). IIpu stom yaa t u ry uMeem 
N=oo 6Nt z 
fos) N 


ripe V (u, a) 2 72 Nl Seeae 
A == inf Rie udu, ty= ri-r? 
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‘ye r’ o3HavaeT Mepemetienne HeliTpona i-ro nokomenus. Ho cpequee 3Hate- 
/jwe r'-r! 3aBHCHT OT i MH j TOKO Yepes abcomOTHOR 3HaueHHe HX pa3HOcTH. 


EJIeOBaTeJIbHO, 
ty = Me? + 2(N— 1) rt-r? + 2 (NM — 2) pel... 


IIpu stom, caeqys (4), nomyyaem 


r= 2)V (u, a) 3 du, (11) 


V (uw, a) vy vie aS du dv 
22 p(u) pv) (Bie lu aan), (12) 
\\ V (u,a) V, (u,v) du dv 


Torga, uMead B BHy, 4TO, coracHo (11) u (12), ri? = 2(r-r*),_,, ucxoya 


43 (12) u u3 JaHHBIx BEINIe cbopmys yaa D,t u ry, Haxoqum 


pe u2 ot —— 
3x— \ V (u, a) —— du = >) r-r*, 13 
5 p(u) — oy 


mpuuem V,V;, wu rt-r® yarotca u3 (6), (8) u (12). 

Tak Kak KOppeJAUMA MeKJy CKOPOCTAMM HeliTpOHOB pa3HbIX NOKOJeHUIi 
SbICTpo yObiBaeT, (burypupyroue B (10) u (13) payqbl xopomio cxo,arca. 

} Urodpt nalitu eme 4Ba ypaBHeHHaA Quid KoHcTaHT a, 6, «, 8, MbI MogcTa- 
BHM (5) B (1). JleBbIi uneH 9TOrO ypaBHeHHA MOXHO HanucaTb B Bue SW, 
(ipHuem 


S=1—A/W, —(®W,)/W, 


OTHOCHTe/IbHaA ouMOKa. IIpu Oombuux ¢t ee MOKHO pa3sJIOKUTD B PA HO 
OTPHIaTeJIbHBIM CTeneHAM f¢: 


Siiatlt Vv) = So (Eetiry) 4 2Su(r, u, wi) oeeeeSs (t u,v)+... 


EctecTBeHHO MOMbITaTbCA HaHTH [Ba HCKOMBIX YpaBHeHHsA, MpHpaBHHBasn 
HyJO MepBbie 4Ba Kosdppuunenta Sy u Sj. IlpeneOperaa Bcemu usenamn, 
YObIBaIOULHMH SKCIOHEHUMaJbHO HU BOOOIe CHJbHee, 4em 1 /t, Haxo,uM 


Sy=1—| \ Va ( Q(u, w)3(s—*) + SVR: (uw) e on) dz ds dw, 
OT : i : 


OF = \ \ gs (2 (u, w) a) (o —_— 19) +) R;(u,w) emo 5 
Oot ; 


x {52+ jg l@r—u—v—( (tr — ut) — w— v)?]lde ds dw. (14) 


IIpupapuaTb S, u S, HyJi0 HeJONycTHMO, NOTOMy 4TO 93TO MpHBeO Obl 
K 3HaveHHaAM Jia a, 6, «, 8, 3aBHcauiMM oT r, u u Vv. IlosTOMy MbI orpaHn- 
YHMCH IIpHpaBHHBaHHeM HYJIIO TOJIbKO UX YCpefHeHHbIX TO U 3HayeHHI: 


\Vu, A)S,(t, 0, v)du = 0, VV (u, a) S, (r, u, v) du = 0, (15) 


mpuyem V onpegessetca us (6). Mogcrapaaa (14) B (15), mocue Huurerpupo- 
BaHHaA 10 W, ¢o H Tt, Mouyyaem 


1—|V(u, a) qu, 2) Q°(u, «) du = 0, (16) 
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\V (uw, a). (a2) |) 4 G + i 2 g(u, a) Q%u, a)— 
22g (ue a) Q' (U2) — Fag Q" (us a) + +R(u,a)du=0, (17 


rye MbI Jif KPaTKOCTH TOJIO*KUJIN 


(2 


gq (u, %) = 


= eon dv = ukQ* (u, a), 
} 


pli) —«’ R (u, = Daal (u, v) dv. 


SameuaTeJIbHO, YTO pH ycpesHeHHH TO UW 43 ypaBHeHuaA (15) BbIManH A 
TOJIbKO U, HO TakKxKe rf H V, TaK YTO TOJYYeHHbIe ypaBHeHHA He CosepxKay 
6oubIue HHKaKHX JIMUIHHX MepeMeHHBIX. 

Ypasnenua (10), (13), (16) w (17) gocrarouHb jua onpesenenua a, Ob 
a, 8, T. €. JA oMpeseneHuat ucxoqHOro mpHOmMxKeHUA Wo. Tak Kak (5) 
ABJIAeTCA IpHOMxeHHem Jaa W upH Oomuamux t, a Wy;=A+ OW), mp 
m060M BbIGope W, aABsaaeTCA IpHOMxKeHHemM W pv Mavbix ¢, MbI MOKe 
CUMTaTb, YTO yxKe NepBan urepauun W,= A+ OWo, rye Wy sayaerca BBI 
paxkenvem (5), JacT xopomee npvOmuxKeHve yaa W upu mo6om ¢t. TounocrE 
HaHJ@HHbIxX 3THM croco6om pemeHHi W,) u Wy , KOHeYHO, 3aBHCHT OT BH 
(yuku p, Q u Rj. O6cy2x enue TOUHOCTH peleHHA HEKOTOPbIX aHAaJIOrHe-| 
HbIX KMHeETHYeCKHX ypaBHeHHi, NOJYYCHHBIX STHM cnoco6om jaHo B (*). | 

pyroe aHasorMuHoe H, MOxKasyH, smyumiee ST eae W MbI Moray 
Obl NOJYYHTb, ecH NoTpe6yem yjOBseTBOpHTb He (5), a (6) B (*). Torg 
ycpequenve (15) cmeqyer mposecTu- He 10 u np nomomu V(u), a no v mp 
nomomn U (v). STo JaerT BOSMOXHOCT OOO6MINTS (5), BBOAA MHOMKUTeIb A (wl 
WM axe A(u, t) u onpeyenuTs A, cBa3bIBad W) u W mp Mawpix t. 


joel oS 


Tlocrynuso 
14 VIII 1956 
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Horkaayo Akagemun nayr CCCP 
1956. Tom 111, N 6 


PH3HKA 
B. 3. BUIAHK u JI. B. WHMPKOB 
ACHMMNTOTHYECKHE HCCJIEQOBAHHA BEPLUMHHOM YACTH 
B KBAHTOBOM 3JIEKTPOJMHAMHKE 


(IT pedcmasaeno axademukom H. H. Boeoatw6oeum 15 VI 1956) 


B Hacrosulel saMeTKe MeTO] peHOpMaJH3al\MOHHON rpynMbl, UCiHOb30BaH- 
HHbI paHee JIA yuyuuienus (popMys TeopHu BOsMyIMeHHH Juin cbyHKunit 
(1 puna (t), upuMensetca kK yslyuiueHmto (bopMy. Avia BeplwHHHOL YacTH. 

| B oramune oT (pyHkunii Tpnna, sept onepatop uMeeT JOBOJbHO 
}CHOXKHYIO’ MaTPHYHYIO CTPyKTypy H 3aBucuT oT AByX 4-nMMysBcoB. B o6uleM 
emyyae OH MOXKeT ObITh pasJIOKeH NO MpOH3BeeHHAM pa3JIMYHOrO “HCA 
matTpuy Jiupaka. Mes B BuAY B JaJbHeiweM NomyunTb acuMMTOTHYeCKHe 
PBbIPAKCHHA JIA BepWIHHHOrO ONepaTopa B HH*pakpacHouH UH ywIbTpaduowero- 
‘BOM OONlacTAX, OrpaHHYHMCsA C CaMoro Havasia paccmoTpeHuem B I” yyena, 
}NPONOpWMOHaTbHOrO MaTpHle jy", KOTOpbIi, OVeBUHO, OyeT Mpe_cTaBJATS 
}coOoH CKaJIApHy!lO (YHKWHIO TpeX He38aBHMCHMbIX CKaJIAPHbIX apryMeHTOB 


| 


iz g?, #? (p —q=R),-T. e. 


[” — oie It (2: Ge fe) (1) 
Kak OObIUHO, MYJIBTHIIMKAaTHBHBIH MpOH3BO/I BeplIHHHOW *byHKWMH Tepe- 
-BeyleM B apryMeHTHI (byHKuun I’, BBeqH KBapaT BCIIOMOraTeJIbHOrO HMITyJIbCa, 
‘M Tepeliqem K Oespa3MepHbIM apryMeHTaM: 

p? q2 Rk? m : 
vi eres xp? & . (2) 
PaccMoTpHM BHauase I’ Kak (byHKUHIo p*, 3a:=HKCHpOBaB OCTaJIbHbIe 

TlepemeuHpble. Torja (byHKUMOHaJIbHOe YypaBHeHHe JIA BePUIMHHOH YacTH 
| MOXKeM 3alHCaTb B BHJe 
DG, Yan Uses C70) 


Pe ita es We a’ 


f y z u 9 9 
P(t, Sip Salt, 4,24), edt) 


Tr (3 Sige ot eed (t, u, e2), ed!) 


ml (i, , 2,\mend:)- (3) 


Snecb d]—npoyombHaa yacTb PoTOHHOK (yHKunH Tpuna, KOTOpyto MbI 
Oy/eM CUMTATb He 3aBHCAleH OT MMIIyJIbCa. 
 Jlucbcbepenunambuoe ypapueHve JI, coorgercTBytollee ypaBHeHuto (3), 


Oy eT 


) DB gpa 
We C0) \e—= 
ie Kayes Y, 2, U, e@ 1) 
oa Y ie eR es eer di) a 4 
=—[ginr(, ag CA(X, Uy Ho he (4) 
Murerpupys ero, mojyyaem 
2 9240 
ie aera w SB CRG Ros u, e, e2 dy | x°) = 
LP (Xo, J; Zz, Uy, e?. e? d!) 
x 
dx’ [a OR C58 Anke ),edt)]| 5, 
=\S[zmr( gir grr gr Gd (x, w.e%), tT) Nem (9) 
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Paccmatpupan enepb I(x, y, Zz, ..-). Kak (yHKUMIO Y, a 3aTet 
T' (Xo, Yo. Z, +--+) Kak *byHKUMIO 2, Nosyyaem 


jal Daa e*d') 
nos 
T*(iq, Voy Zan ths C7 ay) 
se I (Xo, Yy, Z,u, Coes ed; | Yo) = I (Xo; Yo zy eed} | Zo). (6 
SameTuM, 4To cbopMyub! (5) HM (6) 3HayHTebHO yMpolllaoTcH, korya Ail 


olpeyevieHuA Bxoyalero B HHX I ucnob3syeTcA BTOpoH NOpxAAOK Teopu 
BO3MYLLeHHH: 


Vg (Xu ee oe ed) =1+e [A (2, +, 2)—w]+ 


u 


+ed}[(a(2,2, 2)—Aiw)], 


u 


=] (x, Y, Z, U, e?, ed} | Xo) Fe 


M, B UaCTHOCTH, B 3TOM CJIYGYae HHTerpaJIbl, COWep*KallHe ve BBIGHCJIAIOTC 
B ABHOM BHJe. 


PaccMOTpHM KOHKpeTHbIM CJlydal yJbTpadpHvosleTOBOH ACMHMIITOTHKH 
[RP | >| p* |, [q? | me | 

WJ (3 
|2| > |x], |y| > ul. 


CooTBeTcTBy!0llHe BHIYHCJIGHHA BO BTOPOM HOpsAyKe TeopHui BO3MYLLeHHI 


OblIM BbINOIHeHb! A. A. A6puKocoppm (7) u B. B. CygaKkoppm (3). On 
nowy aH 


In 


e \ 
Aga; A,(=, x, 2\=— 


at 


x 


Syecb, Kak H paHee B aHaJIOrMYHbIX CJIYYaAX, «MaACCOBanH» TlepeMeHHan 
BbIllaJla. 


YculoBwe (8) NpHBOAUT K ToMy, 4TO,° B OTMHUMe oT (6), HHTerpHpoBaHu 


NO Zz HeOOXOMMO IIPOBOJHTb B NOCJI€HIOWO OYeEpeb. OxkoHuaTeJIbHOe BbIpaxke? 
HHE, CHMMeCTPH3OBaHHoe TO X HY, OyneT 


| 
(9 


| 


ASSAD. One ah gee ce 1212 d (z, e?) 
lor Wor Bar Shee ? [In bs e ees 2 | 2 


3 a e?) One) Oi Cen) ! 
“b> N (po Yo) In 5 Tey) 2 > [in2 = In Fe co cel ness | + | 
) x ate) os e*) t 

eli Naty.) Ee aes 3). ay) 


Hanucanuaa (bopmyvia CUpaBeJIHBa Ip BbINOJIHeEHHH CJIEWY FOUL HX yCJIOBHH}| 


e? ; 
bans Iniz Stet) (14) 
Ing Ino lignes lve ine 


IIpH 3TOM 2, Xo, Yo Su, INnX)»~ Inyo, a InZ He MoxeT ObITb MHOrO Oombe, 
vem In xo, In Yo. 

SaMeTHM 3yecb, YTO pH e? Inz< 1 MbI npHxoguM kK (popmysie, Novy YeHHow 
panee B. B. Cyyakopp (*) nyTem CyMMHpoBaHWA pxya CyWlecTBeHHBIX jHa- 
rpamM ®einmana u B. 3. Baankom(*) nyrem mpu6O1mKeHHOoro peuleHus 
ypapHenusx Il[bunrepa MeToyoM coOcTBeHHOrO BpeMeHH. 


Ilepeijem Tenepb K HH*pakpacHol acHMNTOTHKe 4M paccMoTpuM, curyualt, 
Kora 


P=gom, P<. (12) 
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| CoorpeTcrBylollve BbIYHCJIeHHA BO BTOPOM NopsjKe TeopuH BosMyeHHii 
{Spina BbINOMHeHBE A. A. AOpukocoBbm (3). On nosyuns 


A(2, 2)=goln|—|; (13) 

| hal a) aa a) ager) bol ee | (14) 
irae | | 

ANS rere tnly: (15) 

=e at Yee) 0) 


BpmiouHaa COOTBETCTBYIOULHe HHTCrPHPOBaHHA, HaXOHM 


9 


I(x, 2,2 ty eh ed") 
In SP ead en aah IE 
L(x, Zo u, e", e?d)) 


e? Xu z \ e? 20 ez x 
= 3,2 /n amy (2, a? U) +e (a, 2, 2, u) 
Siecb 
0 OW (z’ ; 
w(z, %, “0 u) —(d(2". ul, en [ee ean are co ae’, (18) 
Zo 
| a 1OKa3aTeJIb HHPpakpacHOH OcoOeHHOCTH 
Zz 
, Ob (z’ / u) , hz 
o(Z,*, u)=\d(e', 4, mapa Belin + 4(2)4 a) (19) 


Zo 


Tlocyie HeEOOJIbIIMX Mpeocdpaso0BaHHH, pH MpeHeOpexKeHHH MaJIbIMH WIeHaMH 
“TlopsjiKa e? MoOxKeT ObITb 3alicaH B BHJe 


o(h)=0(S. 2.) Ga—om|i— Au). 20 


B mpeyeiwbHom cstyyae Oompumx |k?|, Korga (e? / 127? 1n (A? /m?) ~1, 
nOulyuaeM 
, (Re e2 / p2 3 
(<5) = ge Coins nee (21) 
C wpyrou cTopoHbl, mpv 


e2 


R2 
4 2722 In m2 <1 


(IpPHXOJMM K pe3yJbTaTy: 


6(ins) = ael2 +4 (ne) 2) 


omyuenHomy paHee A. A. A6puxkocospi (*) TyTeM CyMMMpOBaHHA psija 
OCHOBHDIX J{HarpaMM PeliHMaHa. 

Moet paccMorpesM 3f[eCb OCHOBHBI€ aCHMITOTHYECKHE BbIPAKCHHA JA Bep- 
IWHHHOH (PyHKIUHH, korya [” mponopuvonambHa Matpule 7”. IIpu yuere 
BbICUIMX NOPAAKOB TO €? MOKeT OKA3aTbCH HEOOXOMMbIM PacCMaTPHBAaTb 
coctaBasioune I” vuoi mMaTpHuHOM cTpykTypbl. OgHako u3 tpoBejeHHoro 
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HCCIe€OBAHHA BbITeKaeT, UTO COOTBETCTBYIOULIHE paccy*x]eHuvA MOryT Obr 


pacpocTpaHeHbl H Ha 9TH CuyyaH. | 
ScHo TakxKe, YO MeTOA PCHOPMasMsall[MOHHOH TpyNNbl MoxeT ObITb Ip 


MeHeH HM JIA Oosee CIOXKHbIX (PYHKUHH, HallpHMep, COOTBETCTBYIOUINX pas 


JIMUHbIM T1poweccaM, paccesAHua. 
B 3aKsOUeHHe ABTOPbI BbIpaxkaloT TyiyOoKy!0 npH3sHatTebHocTb H. H. B 


romo60By 3a px WeHHbIX 3amMeyaHHi. 


Iloctynusto 


Mockosckuii rocyapcTBeHHbIn yHUBepCHTeT 
14 VI 1956 


um. M. B. Jlomonocosa u 
Marematuyeckuit wucTutyT um. B. A. CreKsoBa 
Akaylemuu Hayk CCCP 


LIMTHPOBAHHAA JIUTEPATYPA 


1H. H. Boroaw6os, J. B. Ilupxos, JAH, 1038, 203, 391 (1955); A. A. JI 


ryHoB, KOTO, 30,793 (1956). 2? A. A. A 6puKocos, PKOTM, 30, 96 (1956 
3B. B. Cyyakos, MKSTO, 80, 87 (1956). 4B. 3. Baaunx, JAH, 107, 383 (1956) 
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Aokaann Akanemun hayk CCCP 
1956. Tom 411, Ni 6 


PHSHKA 


3. T. TOPKEBCKAS u H. M. TAHOBA 


®OTOOBPA3OBAHHE MEJWIEHHbIX 
AJIPAX 


(ITpedcmaeaexo akademukom JI. B. Cxobeavysintim 25 VI 1956) 


1 


> -ME3OHOB HA CJIO)KHbIX 


Bsapefeuue. B3aumojeiicrave doronop c AWpaMH, MpMBoyamee K 
OpasoBaHHiO Me30HOB, H3yy¥eHO HegocraTrouHo. MccaeqoBanucb riaaBHbIM 
1OPas0M 3ABHCHMOCTb CeyeHUsA (POTOOOPa3s0BaHHA Me€3OHOB OT aTOMHOFO HOMepa 
MMinenu (*,”), a TakxKe 9HepreTH¥eckHe HM yrwOBbIe pacipeyeseHua doro- 
mesouos (*). Kak OblI0 M0Ka3aHO B page pador (4°), poroo6pasoBaHue Me30HOB 
fa sjjpax OOJIbuIel YaCTbIO CONPOBOXaeTcH AJepHbIM paciienJIenHemM — 
}3Be3ol. Onako JO CHX Op He H3yYanHcb XapakTepHble OcOOeHHOCTH 
pToro mpomecca. ToubKO HeaBHO NOABUacb padota (*), HeCKOJIbKO 3allOJIHAIO- 
yaad SsToT mpodew. 

| Hactosujaa padora Obla mocTaBsieHa c Weubio H3yeHHA MeXaHH3ma (po- 
1000pa30BaHHA zm -Me30HA Ha CJIOMKHbIX AMpax. BuacrHOcTH, MbI XOTeJIM ycTa- 
1OBUTb, IIPOHCXOAUT JIM (OTOOOpa3s0BaHHe Me30HOB B CJIOMKHBIX Aj[paX Ha OJHOM 
iyKJOHe HJM *Ke STOT Mpolecc uMeeT OovIee CORI XapakTep, a Take MOMbI- 
faTbCA MOWYUHTb JaHHble O B3aHMOeHCTBHH MejJVJIeHHOrTO Me30Ha C ApOM- 
ICTATKOM. 

QAKcunepumMeudt. B paoote ucnol30Balucb doTosmysbeuH HUKOU 
funa «P», O6mydeHHble Ha cHHxpoTpoHe MMAH nyykom doronos c Emax= 
= 250 Mss. OMyJIbCHH ObIIM MpOMHTaHbl TaxKeOH BOOM, TaK 4YTO Ha HX 
DIJHOBPeMeHHO U3yy¥aOch (oTopoxyeHHe wm -Me30HOB Ha JelTepuu (8). 

W3 o6HapyKeHHbIX B 9SMYJIbCHH AeCPHbIX pacileMeHu OTOUpaHCcb 
cOjjepxKaive cule Me30Ha, OKaHUMBaIOWMlicaA B 9MysbCHH. B mofaBssarolllem 
SOJIDINMHCTBe CIyUaeB 7 -M€30H, OCTaHaBJIHBach, aBall 3Be3qy, MOITOMY 
MJeHTHpUKaluA He mpeqcTaBlana s3aTpyqHeHui*. Baaroqapa Takomy OT- 
Sopy 2Heprua OoNbWeH YacTH Me30HOB He mpeBbiuata 6—8 Mos. ‘ 

B KkaxkKJOM H3 CydaeB JIA Me30Ha HM YacCTH B 3Be3e, COMPOBOKarolllen 
o6pasoBpaHHe Me30Ha, OlpeseANach SHEPruA HW UB8MepHAJICA yroul MexKAy Ha- 
ApaBsleHHeM UX BbIeTa H HalpaBsleHueM Wy4Ka PoToHoB. Bce oANo3sapsAubIe 
{aCTHUbl MbI OTHOCHAH K MpoTOHaM**. OQHepruA WacTH, OCTAHaBJIMBAaIOWUXCA 
B SMYJIbCHH, OMpeyeliacb MO KPHBbIM mpOOer — 9HeprHaA, pacCUHTaHHbIM 
IIA HanOHeHHOM IMYyJIbCHH. QHeprusa YACTHI, BbIXOAAMWMX H3 SMYJIbCHH, 
IpefeiAmach MO H3MepeHMIO MIOTHOCTH 3epeH B CJIefe. Apa 2MyJIBCHM, Ha 
KOTOPHIX O6pa3z0BaJICA Me3OH, MeTOJOM «MOTeHIMabHOro Oapbepa» (°,°) pasyqe- 
Iaviucb Ha «terKue» (C, N, O) u «raxempiey (Ag, Br, J)***. 


* Cyejlyet OTMeTHTD, UTO Ce KOPOTKOTO Me3OHA, KOra OH HE JaeT 3Be3MbI Ha KOHILC, OLHO- 
HA4HO HACHTHPULUPOBATH HeIb3A. OMHAKO USBECTHO, UTO NOMA TAKHX CYYaeB COCTABJIACT IPH- 
fepuo 30%. Oro y4HTHIBasOCb IIpH OlpexeseHHH CeyeHHH. 

** To O6CTOATEbCTBO, UTO HeSHAYMTeMbHAA YACTb OMHOSAPANHBIX YACTHU, KOTOPbIe MbI CUH- 
aeM MpOTOHaMU, Ha CaMoM Jee MOET ObITh OOYCOBMeHA ACHTOHAMH, He CKaxKeTCH Ha Clean 
[bX HAMH BbIBOaX. 

*** TIpu TakoM cioco6e pa3yeeHHA BOSMOXKHO HEKOTOPOe 3aBbIICHHe YMCA THPKEILIX ALEP 
a CUeT JIeCrKHX. 


5 
| JAH, rt. 111, Ne 6 {205 


PesyabTaTH H3MePeHHH. Ha naomayu aMyabceun 830 c 
6bluI0 OOHapyxXeHO 262 MesoHa, OCTaHaBMIMBaIOWMXCA B IMYJIBCHH. 75 H3 HY 
ObIIH OTHECeHbI K OOpas0BaHHlO 7 -Me30HOB Ha JIerKOM spe, 163— kK o6Opa3 
BAHMIO m -Me30Ha Ha TH2KeIoM aqpe. B 24 cay4aax Apo, Ha KOTOPOM OOpas3 
BaJicsl Me3OH, He yflaJiOCb WeCHTHPUNMPOBATb. _ } 

TlomyyeHbl cileqyroulve ceveHHA OOpa30BaHust m -Me3OHOB C 3SHeprHeH 
4 M9B Ha JIerKHX WM TAXKeMbIX Apax 9MyJIbcHH (c yYeTOM TreOMeTPHYeCK 
nompaBoOK HM MOUpaBOK Ha Me3OHBI, He jaioulue 3Be3Ibl): JIerKoe Apo (2.22 
-++0,33):107?® cm?; Taxem0e sA_po (8,8-+0,9)-10°?° cm’. 

IIpu ompefesienuu ceveHHaA MbI IIpMHMMaJH, YTO nent ae 
3Be3{bI JIeITCH B TOM 2K OTHOMEHMM, YTO HM HAeHTHpMUMpOBAaHHBIe. YKax 
JWIA CpaBHeHHA, YTO CeYeHHe OOpasoBaHHA Me3OHOB TaKHX SHEP Ha a | 
paspHo (0,33-+0,07)-10°* cm? *. 

Ta6anna || 


Gucno ny yer 0 4 2 3 4 5 
Uncso cayyaeB B TAKEJIBIX AMpax 50 g2 20 1 0 0 
Uncno cayyaeB B JePKAX Apax 0) 9 38 18 i) 4 


Ha pune. 1 u B Ta6a. | npezcraBeno paciipeyemenve nO yNcay JyyeH | 
3Be3 aX, COMPOBOK[alwulUX OOPasoBaHve 7m -Me3OHOB Ha JIerKUX H TAXKEJIb 
ajpax; cCJleqbl Me30HOB H CJlejlbI Aye 
OTWauH He yuTeHbI. M3 Hux BHHO, UNG 
BO-Il@PpBbIX, OOJIbWaH UacTb 2-JyYeBhI 
3Be3. WH mpakTHyecKH BCe 3Be3JbI 
YHCJIOM ye OOMbUIe 2 OTHOCATCA K Je 
KHM Sj[paM, HW, BO-BTOPbIX, 4YTO BOON 
_ WOM UHCJIe cryyaeB OOpa30BaHHe me 
JIQHHOrO 7 -Me30Ha Ha TAKEIOM A 


Yucno cnyyaeG 
S&S 8 &§ 


0 COMpOBOXKaeTCH BbIIETOM TOJIbKO OHOP’ 
mpotoHa. YrsoBoe pacnpejeseHHe 9TH 
IIpOTOHOB B- JladopaTopHoli  cucTe 
0 2 9 4 § 6 ymeer gameTHBIii MakKcHMyM B Hampa 
Se ger JieHHH wWyuka oToHos. C ypenmuenve 
r HepruH MpOTOHOB 
Puc. 1. Pacnpegenenne mo uncay myuen ? P y . MaKCHMYM <TaeQe 
B 3Be3flax, COMNPOBORTAIOULNX BbIVIET Me- OJI€e PeSKUM. 
30HOB H3 TAKeIbIX (J) H WerKux (2) azep O6c YR ACHHNE pes V1 bre 


TOB H BHBOH. HanG6ouee cy 

I€CTBEHHbI CJIeyIOULHe pe3sysbTaTbl IKCNepHMeHTa. 

1. YcraHopieHo HauiH4yve pe3skKOrO MaKCHMyMa B YIJIOBOM pacmpeyeueHH 
MpOTOHOB OOJIbUIOM SHEPrHH, COMPOBOAaowlu4X OOpasoBaHHe COTO-Me30HO! 

2. OnpeyeseHo OTHOWIeHHe CeYeHHH OOpas0BaHHA 7 -Me30HOB Ha TA2Kelibl 
WM JIePKHX Apax SMyJIbCHH B OOMaCTH MasbIx SHeEpruit. 

Ha pwc. 2 jut cpaBHeHHA HaHeCeHO yrsloBoe pacmpesesieHve MpoOTOHO 
c 9HeprHeli Oovbie 20 Mos 43 TaxKebIX AJep H 3 JeliTepux, conpoBoxAaionlu 
OOpa3s0BaHHe 7m -MesOHOB C SHeprveli MeHbilie 10 Mop*. O6a pacnpeyenenu 
MMCIOT OAMHAKOBbIM XapakTep, HO MaKCMMYM B YrJIOBOM paclipeyesenun mpc 
TOHOB M3 eHTepHA BbIPaxkeH Oosee pesko. OrmMyne MOmyYeHHOrO Hamu pac 
MpefeeHHA OT pacipeyeseHHA MpPOTOHOB u3 elTepHaA ykasbiBaeT Ha cyuE 
CTBEHHOe BJIMAHHe JIBHXKCHHA HYKJOHOB B Aspe. 

Ha puc. 3 Hanecenbl kpuBble, nowyyenHpie A. M. Basqnnpm 
A. U. Jle6exensm* yaa yroporo pacnpesenenus OpicTpbIx (> 20 Moar 
HPOTOHOB, COMPOBOKaIoulHX MejeHHbIe (< 10 Mos) mesonpt us syep*? 


* Uacruoe coooureHue. 


a Pacnpeseenue 10 HMMYJIbCaM HYKIOHOB B Alpe MPHHHMAOCh TayCCOBCKHM: e(p) = 
=(8/t)*l2e—Bp?. Kpupas 8 = 0,745 coorsercrByer sHeprHuu 1/2 mB=14 Mos (38). Kpuppie pa 
CUHTAHbI MO OJHOHYKJOHHOH MogesmH Jlakca u Dembaxa EM: 
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ig Xopouiee cormacwe pacieTHOH KpuBOH c B= 0,745 c akclepHMeHTOM yxKa- 
‘/AeT Ha TO, 4TO, NO Kpalinelt Mepe B paccMaTpuBaembIx 30% culyyaeB, (OTOH 
ePupyeT Me30H, B3aHMOselCTByA 
W4HUM H3 HYKJIOHOB spa, mpH- 
MMIIYJIbC (oTOHa mepeyaetcs, {0 
(@.CHOBHOM, HyKJIOHY, Ha KOTOpoM 


S)HCXOJUT poweHve MesOHa. 


PefeBa, AOA cyyaeB, Kora pH 
a3OBaHHH MeJVJICHHbIX 7 -Me30HOB 
@epBu4HOM akTe OOpa3yeTca mpo- 
i ¢ 93HeprHeit Gonbute 20 Moss, 
[TaBseT oKoNO 60%. B nauiem 
(epuMeHTe OHH COCTaBIAIOT MIpH- 
HO] 8=630% oT sBcex cmyyaeB 
HaSOBAHHA 7 -Me30HOB Ha TA- 
[IBIX sijipax. 02 
| Xapaktep yraoporo§ pacmpeje- 
A 9THX MPOTOHOB ykKa3biBaeT, 
) MOJaBAroulee OOJIbINMHCTBO HX 
TipeTepniesIO B3aHMOJelCTBHA Cc 40 80 120 160° 

pom. BepostHoctb Toro, 4ro 4a- ] 


ma, OOpa30BaBlaicA B J1000H 
Puc. 2. YruoBoe pacnpeyerenHe MmpoTOHOB ¢ 


Ke sjipa, BblJIeTHT O6e3 CO e- . 
Apa, . yAap sHeprHei Ooubie 20 Map u3 TarxKenbIx sajep (1) 
H, MOxKeT ObITb ONyYeHa Ha H U3 yelirepua (2) 


OBe IIPOCTbIx TeOMeTpHYeCKHX 


S 


. 


Omnocum. @GuHugol 


oOera mpoToHa B AJjepHOM BemlecTBe A.. SHaveHHe A) JIA MpOTOHOB MOXKeT 
ObITb WOMyYeHO pH MOMOMNH ONTHYeCKOH: 
moyemm (",*4) Hw qua 9Heprui 20—50 Mos 
cocTaBaaeT mpuMepHo (2—4)-107%%cm. J[na 
TAXKEJIbIX AJIePp IMYJIbCHH MOXKHO C4HTATb 
R = 6,7-1078 cm. B 3Tom cayyae BepOATHOCTb 
BbIJIeTa . TIPOTOHA 6e3 B3aHMOJelHCTBHA CO- 
POH crapaseT 25—40%, OTKYJa JIerKO BHJeTb, ITO 
JOJIA OJMHOUHBIX. IPOTOHOB Cc 9HEprHel Ooub- 
Sala we 20 MsB° jyoumKHa cocTaBaaTb 0,15 — 0,24 
oT mMOJHOrTO 4HCa cyYaeB OOpa30BaHHA 7 - 
M€30HOB Ha TAXKEJIBIX Apax, 4TO M0 MOpAAKY 
2 40 «60 BO” BeJIHUMHbI XOpOWO corlacyeTcA Cc 3JKCHepH- 
ion MeHTaJIbHO OyYeHHOK  BenuuuHon 0,3. 
q (See ee OhpekT MorjoueHuA Me3OHOB HaMH He yuu 
Mion c ey Goreme ThIBAaICH Tak Kak CBOOO,HBIN = mpoOer Me3o- 
) Mss. CnsownbimMa sHHHaAMH HOB TaKOH MaJIOH 3HeprH SS Re, 
IHeCeHbI KPHBbIe, PaCCuHTaHHble TlonyyeHHbI pesyJbTaT ABJIAeTCA Hara] 
M.Baaqunpm u A.W. Jlebene- py §=oKa3aTeJIbCTBOM  OJ[HOHYKJIOHHOM MO- 
IM B IIpeMOJIOWKCHHH OJHOHYK- 
HHHOH MOjleIH U paciipeesenHA AeJH. “ 
) HMIybcaM mo sakoHy Taycca OrHoeHve ceyYeHHH OOpa30BaHHAl Me3OHOB 
c 9Heprvei oO 4 Msp Ha JIErKHX HW THKEJIbIX 
[paX 2MYJIbCHH, TIO HalwMM JlaHHbIM, coctaBiseT 0,25+-0,06. Ilo oueHke 
anuHa Hu Jle6elepa 3TO OTHOWeHHe JOKHO OblIO ObI ObITb cylleCTBEHHO 
pKe, CIM CUHTaTb, YTO Me3O0H HcmycKaeTcd B Bue CBOOOAHOH Ya- 
Yllbl B KYJIOHOBCKOM MOJIle TOYeyHOrO 3apaqa. B 9TOM culyuae axe IIpH 
ucuMocTH Ais OTHOLIeHHe JOJRKHO COCTABIIATb 9,/3, = 0,2 (Zy/Z,)"*= 0,06, 


* TIo anupim (22) 21a Me3ona c 9HeprHeli nopayka 20 Mop AumHa cBoOofHOrO Mpobera jo- 


uraeT 16-10-23 cm. 
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rye. 0,2 ecTb OTHOWIeHHe KYyJIOHOBCKUX (akTOpOB. OTO pacxoxeHHe MOKE 
NOBHAMMOMY, OObACHUTh HasIMuveM cmemmuyeckoro B3aHMMOJeHCTBUA Meso 

C AJ[POM, MMerolllero MecTO B OOacTH MOpay 
pa3Mepa spa, a Tak%Ke, rlaBHbIM 00paso' 
TeM, TO KyMOHOBCKOe Noe B AApe OTIMY 
OT NOMA TOUeYHOrO 3apaya. 

Ha puc. 4 u300paxkeHbl KPHBbIe 3aBHC 
MOCTH ce¥eHHH OOpa30BaHHA  7™-Me30HK 
c 9Heprueii 2 MoB oT Z, paccuHTaHHy 
Banquupm u JleOegeppimm. Kpuspie I 
2 mocTpoeHphr Oe3 yyeTa pa3MepoB Aq 
M MOTeHIHana sAepHoro B3aHMOeHCTBE 
JJIX 3ABMCHMOCTH, IpoOnOpuwoHaJIbHOr 
oTBetcTBeHHO, Zu Z's. Kpusple 3 u 
MOCTpOeHbI  COOTBETCTBEHHO C  yu4erd 
9THx dakTopos. Ha TOM Xe pHcyHi 
@ 6 w& 3 40 $9 +. HaHeCeHbI WaHHble JA ceyveHuA OOpas0BaH 

ihe MeJJIG@HHbIX Me30HOB B 3aBHCHMOCTH OT, 

Puc. 4. 3aBucumocts ceyenua o6pa- MOYYeHHbIe Ha CHHXPOTpPOHE @HAH 
30BAHHA MC30HOB MasIIX 9Hepru or LTOUKM XOPOLNIO JOKaTCH Ha KPHBY!O 4, o 
aToMHoro HoMepa Afpa. a—Halld y6OeHTeMbHO TOBOPHT B MOMb3y OOpasoBe 
WaHHble, 6—aHuble paoors! B.M. Tlo- sj Me30HOB Ha MOBepXHOCTH Apa yk 
nosot, H. I. Cemamko u ®.P. Ary- ii 
ae 3bIBaeT Ha  CIpaBeJIMBOCTb CjleJIaHHbk 
mpeqnomomeHu. Haid TOUKH HeECKOJIbR} 

xyKe COOTBETCTBYIOT 3TOH KpPHBOM. OHakO 9TO OTKMOHEHHe JerKO OObACHSH 
€TCA HeTOYHOCTbIO B HeHTUpuKalWH, O KOTOPpOH yxe yMOMMHAaJIOCb. : 

B 3akmoueHve BbIpPaxkaem OmaroqapHocTb um.-kopp. AH CCCP B. H. Bexs 
jlepy 3a pyKopogcTBo padoroh u A. M. Banquny 3a WeHHble yka3aHua Mu OF 
cyKeHHe MOJYYeHHEIX pe3yJIbTATOB. 


Ht 
i] 


! 
| 


( 


@usnyeckH MHCTHTYT Ilocrynuso 
um. II. H. Jle6ezena 20 VI 1956 
Axajemuu Hayk CCCP I; 


WMTHPOBAHHASA JIUTEPATYPA 


+R: Fo Moz e t-y,. Phys: Rev.,80,493 (1951). @ K. M. Littawers Deven 
Rer, Phys. Rev., 82, 746 (1951). %J. Steinberger, A. S. Bishop, Phy) 
Rev., 86, 171 (1952). #R. D. Miller, Phys. Rev., 82, 260(1951). ®°S. Kikuch| 
Phys. Rev., 86, 41 (1952). ®P. M. Jle6enes, Jluccepranua, OHAH, 195% 
7 E. P. George, Proc. Phys. Soc., 69, Ne 434 A, 110 (1956). *®*M. HW. Anamosa 
r.B. Kyspmuuesa, B. I. Jlapuouosa,C. Il. Xapaamos, JAH, 102, i 
(1955). ® M. G. K. Menon,H. Muirhead, O.Rochat, Phil. Mag., 41, NM 314 
583, (1950). 1° M. Lax, H. Feschbach, Phys. Rew., 81, 189 (1951). A.M 
Lane, C.F. Wandel, Phys. Rev., 98, 1524 (1955). @F. H. Tenney, J. Tinlay 
Phys. -Rev.,92, 974 (1953). #*K. A. Bruecner, R. J. Eden, N..C. France as 
Phys. Rev., 98, 1445 (1955). 44R. Serber, Phys. Rev., 72, 1114! (1947). | 


| 


* Uacruoe coo6menve B. M. Monosott, H. Fr. Cemamxo u ®. P. Aryqunon. 
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Joraanqn Akanemun HayK CCCP 
1956. Tom 111,650 °°. * 


PH3SHKA 


Jl. He. JEPIOPHH u LP. X. ®PH]MAH 


PE3QOHAHCHDbIE KPHBBIE JIBOHHOrO PE3OHAHCA 
HA OTPA)KATEJIBHOH PELIETKE 


(ITpedcmaseaeno axademuxom M, A. Jleonmosuuem 6 1X 1956) 


7 Pauee (*) ObWIO NoKasaHO, YTO Ha OTParxkaTeNbHbIX AudpppakiMOHHBIX pe- 
WieTKax, OcoOeHHO B Clyyae KaHaBOK, y3KHX MO CpaBHeHHIO C JHHOLi BOJIHBI 
B1< 2/2 unu ka <1, rye 2a— wiupuva KaHaBoK, A — AnuHa BOMHEI, Rk = 2//2, 
/—nepvoy pelerku, « = a//), wMeIoT MeCTO cBOeOOpasHbIe pesoHaHCHble 
BNeHuA. B wacTHOCTH, ObIWI BbIABJIeH OCOObIM Cay4Yali MOBepXHOCTHOrO pes3o- 
fanca B, korjla aMIJIHTyAbl CKOUb3AWMX BOJIH HW Novel B KaHaBKaX BO MHOTO 
a3 IIPeBbILMaloT MOJle Mafaiolleli BOJIHbI. ITO ABJIeHHe Weecoo6pa3HO Ha3BaTb 
BOHHBIM pe30HAHCOM, Tak Kak 9TO pe3soHaHe NO AByM NapamMeTpam 
u 6 (rye 6 = 2xh/d, A — rayOuHa kaHaBok). Ou HacTynaeT (B culy¥ae HoOp- 
\MaJIbHOrO MayeHuA) Up MepHoye 2/, paBHOM WeNOMy 4MCAY JIHH BOJH A, H 
wyOMHe KaHaBOK A HECKOJIbKO OOJIbIIeH, JEM NOJIBONHbI. OfHaKO XO] aMnIUuTy] 
SKOJIb3ALNLHX BOJIH WH MOJIeH B KaHaBKaX IIPH OTKJIOHCHHH OT pe3OHaHCa, T. e. 
de30HAaHCHble KpUHBble, He Obl uCcceqoBaH. Hue jaeTca mpHOmmxKeHHOe 
IpelieHue 9TOrO Borpoca. 

Jia aHasIv3a pe3OHaHCHbIX KPHBbIX WesIecoO6pasHO HCXOJHTb He H3 CHCTeM 
ypaBHeHuli Ja BOJIH B KaHaBKax (',”), a H3 CHCTeMbI ypaBHeHHH JIA Napuvasb- 
HbIX BOJIH B BepXHel MOMyMIOCKOCTH, MomyyYeHHOH B padote (*). Ilocnequaa 
CucTeMa OTIIMUAeTCA TEM, UTO He UMeeT OCOOeHHOCTeEH B TOUKAX NOBepXHOCTHOrO 
pesoHaHca. OTO 3HayHTeJIbHO OGseruaeT aHamu3. Kpome Toro, Tak KkaK B MOMeHT 
JBOMHOTO pesoHaHca (H BOJIH3H ero) OCHOBHOe pe3OHaHCHOe Nose CKMabIBaeTCA 
1M3 CKOJIb3AIHX BOJIH, AMIIHTYAbl KOTOPbIX BO MHOTO pa3 OOJIblIe aMMJIHTyA 
‘OCTaJIbHbIX BOJIH B BepXHeli MOJYNOCKOCTH, TO IpH NpHOMKeHHOM Uccue,O- 
BaHHH MOXKHO allMPpOKCHMMpOBaTb Tosle B BepXHeli MOJIyMIOCKOCTH TOJIbKO 
‘CKOJb3ANIMMH, Maarolelt HW OTpaxkeHHOM BOJIHaMH. 

Ypapuenna (17) paOorpi (*) samniiem B culefyloulem BuJe: 


? 
v 


S} Unmlm = bn (2 =0, 1, 2,..-)s (1) 
m=0 


roe H»—amusutTyya m-i TaplabHOH BOJIHbI B BepXHeli MOJIyNMockocTH 
(aMnuIMTyAa MafaiolleH BOJIHbI IpwHATa paBHOU eMHHLe), 


8 oe Balan 0; ing = [re Lcomtarie 0, 


Unm = “ A a 
YD Umm — TOm, n=fn, Uoo —— TO9, n= 0, 


ha rane nipa.,» nebo iV ole“( 2) 


B cBoro o4epesib 


co he 
t, sin nro sin m 7% 2 nm. ; i 9 
= 2 2 — SIN NK SIN TH as RISE oe 
Unm TO nm TO »; (n? ae fa) (m? — p*) ( ) 


i=1 
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Ilana cnyyaa yskux KaHapox (ka< 1) M Ana 3HayeHHH nm MH m Tlopa 
k spipakenue (2) AIA Unm yUpoulaeTcA HW C TOYHOCThIO JO ka TpyBoqu 
K BH: 


. amity 
lnm =} tg0-na—j- 2% nme, o= Dd) = 118. 


i=1 


Jina mpwustToH ammpokcuMaiuu cucrema (1) cBoquTcH Kk CHcTeMe JB 
ypaBHeHuli c ByMA Hev3BecTHbIMH: Hy (aMIIHTYa 3€pKaJIbHOH BOJIHBI 
H, (amnuuryya CKoJb3AeH BOJIHBI). 

Pemenve CHCTeMbl, yYHTbIBaA (3), 3alMlMeTcA Tak: 


2rUr9 
Ay, a ? 
(2u31 — %81) (Ugp— 7) — 2p, 
Qn (2uU3, — 79 
cpp, wanengaey Tm (24, — 71) , 


(231 — 781) (“pq — 7%) — Ze 


PaccmorpuM cu1yyali nopepxHocTHoro pesonaHca, Kora 21 => (k= 1), 
HalifeM Oopt, pH KoTOpoH H, Wocruraer MakKCHMyMa MO MO,yuJIIo, T. e.. 
cTylaeT {BoMHO pesoHanc. Yuurbipaa, uro k= 1( 
cmleOBaTeIbHO, 6,=0), H HogcraBuB (3) B (4), Mow 
UHM: 


Orcioa BUJHO, YTO 


Hy max = Pre 
u 
1h — 1 
mp tg Oop¢= x3 2c, (é 


OTOT pesybTaT OTMYAeTCA OT NMOMyYeHHOrO B (| 
20 “0 0, 2 TONbKO MOCTOAHHBIM MHOXKUTEIEM, YTO MOMKHO OTHECT! 
RET oe 3a CUeT HeTOUHOCTH alMpoKcHMalHH MOA B BepX 


| 


Puc. 1. Sapucumoctb HeH MOJIyMJIOCKOCTH. | 


) 4a | 7 | Ay max | OT Pay- BpixicHiM XOf| pesOHaHCHOro TOA Ip yanenu 
OuHbI npH 21 =r OT BOHHOTO pesoHaHca, T. e€. TpH OTKIOHeEHHH k OT 
M6 oT Oopt. | 


PaccmMoTpuM Tp cury4yaa: 

A. Sapucumoctb H, or A® npn k= 1, 7. e. of rayOuHbI KanaBoK mp! 
ONTHMaJIbHOM Tlepuoje. 

YunTbIBad MasocTtb « WH AO, umeem tg 6 = tg (Oop4-+ Ab) = a3-2c + AG 
MoycraBuB 9To BbipaKenue B (5), Noce pagqa MpeoOpasoBanuli nowyuuM: 


| 


ae 
|Fimax| V em, (7 


a?. 4g? 


.’ Tpadux (7) upupeyen na puc. 1. U3 copmyssr nu rpadpuka BuqHo, UT 
pesoHaHcHoe Noe OYeHb pesKo saBucuT or AO. Hanpumep, mmupuna peso 
HaHCHOH KpHBOH Ha ypoBHe 0,7 mponopuMonambHa «7 (Ab) ,~«?). 
®opma KpuHBOli Taka 2%Ke, Kak HM y OObIKHOBEHHOTO KoIeOaTebHOrO KOH 
Typa. Oguako 3yecb HeT OObIMHOFO JIA Pe3OHAHCHBIX ABJICHHE COOTHOUICH: 
oOpaTHOH MpONOpynOHaNbHOCTH MexX]ty IMpHHOli pesoHaHcHoi KPHBOH 1 
aMIJIMTyOH pesoHaHcHoro now. B jaHHom caryyae Aby,~a7, a Referee: 
~ |/a*, ITO MOxHO OODACHHTh H3MeHeHHeM CBA3H MexXJy pe30HaHCHBIM 110 
JIeM pelleTKH HM MOJIeEM Hajaroujel BOJHBI pH oTkKOHeHUuN 6 or 8 
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opt: 


B. Sasucumoctp H, or Ak npn 0= Oo, T. e. OT TepHoyqa mpu ontu- 
JabHOH riryOuHe KaHaBOK. 

Tak Kak 8;=Y1—(1/k)?, To yuna R=1-+Ak wu manvix Ak umeem 
1 = / 2Ak. Yuutsiwaa nocuequee HU TO, 4TO tg Oopt = «3. 2c, NocTaBHB (3) 
(4), mocne pxya mpeoOpasoBaHuli MomyyuM Cc TOUHOCTHIO AO Gosee BBICOKHX 
relleHelt «: 
il 


a eee 
| Ak 
| Hy | J Ups 


| H 


npu Ak>0, 


| , (8) 
ae | 5S Spe SS SS SSS, pu Ak - & 0. 


| AR | 
| y! + a6. 3964 


[pacduk (8) mpupegenH Ha puc. 2. Kak BugHo 43 (opmybl uM rpaduka, 
saBMCHMOCTb pe38OHaHCHOrO TOA OT H3MeHeHHA Nepvoa, eye Oomee peskaA 
BA, ~«*), vem oT rsayOHHEI 
#AG,.,~«"). Kpome toro, ata 
<PHBad CyUIleCTBeHHO OTWIMYaeTCH 
/OT OOBIMHDIX Ppe3OHAHCHBIX KDpH- 
M3bIX 110 (bopMe: OHa HeCHMMeT- 
#oHuHa, UMeeT OCTPylO BepmlIMHy c 
(BEPTHKAJIbHOH KacaTebHOW 
MeJ\JICHHO IpHOsMwKae§caA K HYJIO. 
Wupuna pesoHaHcHolt KpHeOli 
He CBA3aHa C aMIIHTYOH peso- 
/HaHCHOPO OIA OOpaTHO Mponop- 


| 8 
SUHOHAJIBHOH 3aBHCHMOCTbIO, Tak 


pxax AR%?~ at, a| Hymax|~ 1/4. = Sag Sep cap nag 
}OTH pa3sMIHA ABIAIOTCA CecT- ye es 
)BueM OcoOcro xapakTepa_ pe3o- 
bHauca Ha OTpaxKaTeJIbHOH pe- Puc. 2. 3aBucumocTp We PAA Gemalto i eaarel «06 
nmueTKe, TaK Kak TIpH H3MeHe- eet CHTeJIbHOrO TepHoya mpHu 9 = 9 on 
nun Ak Mensetca CTpyKTypa noua 
}B BepXHeH NOJlyMJIOCKOCTH 4H ero 
ICBA3b C Oem Majatomlel Bomb, [Ipapast BeTBb KpuBOoli (Ak>0) cooTsert- 
“CTBYeT IIPeBpalleHHIO CKOJIb3Ale MIOCKOH BOJIHbI B MIOCKylO BOJHY, OTpa- 
2KeHHy!O TO yruom K peuerke. Jlepan BeTBb (Ak<_Q) cooTBeTcTByeT mpe- 
BPallleHHIO CKOJb3AMeH MIOCKOH BOJIHbI B MJIOCKY!IO HEOAHOPOAHy!0 BOVJIHY. 
B. 3apucumoctb H, or Ah npn h=Ahopt W 21 = do, T. €. OT YACTOTHI IPH 
-ONTHMAJIBHBIX (H ()HKCHPOBaHHbIx) rryOuHe UH NepHore. 
_. Tipu u3menenuu 2 Mensiorca ogHoBpemMeHHo uu 6 = 2nh/h uw k= 21/2. 
Ho B cBa3u c TeM, ¥To 3aBHcumMocTs H, ot Ak 3HauHTembHO Oovlee pesKas 
(Ako. ~ #8), uem or AO (A6,,~«7), TO C TOYHOCTHIO JO Oosee BbICOKUX 
crerleneii % MOXKHO CUNTaTb, TO TIpH H3MeHeHHH } MeHseTCA TOMbKO fk, a 
§ = Oo. CreqoBaTembHo, Bce cKa3aHHoe B NyHKTe B paBHbiIM OOpasom OTHO- 
CuTCH MK JaHHomy cayyaw. TombKo pH Hcnomb3opanMu (8) Mu rpaduKa 
puc. 2 cneqyer yuurprpaTh, uro Ak = — Ad/}. 

B 3aKksoueHHe OTMeTHM, TO, HCHOJb3YA MOJYYeHHbIe Pe3syJIbTAaTbl, MOXKHO 
yepe3 ypaBHeHHaA CBxA3H paOoTbI (*) NOJYYHTb pesOHaHCHble KPHBbIe HM [Vs 
moyieH B KaHaBKax. 


Tlocrynu.10 
Dia Vie o6 


UMTHPOBAHHAA JIMTEPATYPA 
b Jl. H. Depwrun, JAH, 94, Ne 2, 203 (1954). 231. H. Depwrun, AH, 


93, No 6, 1003: (1953). § JI. H: Depwrun, AH, 87, \ 6, 913 (1952). 
4211 


Jloknann Akayemun HaykK cccP 
1956. Tom 111, N 6 


B. WH. KAPIIMAH w HW. 3. @HDIEP 


Ob AHHHPHJIAWMH NOSUTPOHOB B METAJIJIAX 


(ITpedcmaeaeno axademuxom M. A. Jleonmoeuuem 5 X 1956) 


1. B paGote (*) u3y4aocb BpeMA %KU3HH MOSHTPOHA B PasJIMYHbIX Cpefax 
Jina MeTasJI0B ObluIO YCTaHOBJIeHO, YTO aHHHTHJIAWHA ByX@OTOHHaA U YT 
CYIIeCTByeT TOJIbKO OHO BPeMA X%KH3HH, Cla0O 3aBHCAlee OT COpTa MeTaJa 
Jina BceX HCCJIeOBaHHbIX MeTaJIIOB ObIO HalifeHo t~1+-2-107*° cex. OOcyx; 
jad BOSMOMKHOCTh MHTeplipeTayHH NOWyYeHHbIX HMM OMbITHbIX JlaHHbIX J 
MeTaJIJIOB, KaK pe3yJIbTaT HeNMOcpeJCTBeHHOM aHHHTHJIAWMH MO3HTPOHOB Hi 
CBOOOJHbIX 3JIEKTPOHAX, aBTOpbl (') MpHXOAHT K CHeAyouleH OWeHKe JIA 7, 


c= (nrcN), (2) 


rye fo = e?/mc* wu N —MAOTHOCTh CBOOOHBIX 9JIEKTPpOHOB. BpmHcJIeHHbIG! 
oTciojla 3HaveHHA t Ha 1—2 NlopayKa NpeBocxoyAT ONbITHble WaHHble. C Apyror 
CTOPOHbI, 9KCM€pHMeHTaJbHble 3HAYeCHHA t OYCHb OJIM3KH KO BPCMeCHH 2KH3H 
Tlapa-Mo3HTpouua. Orcioja Obwio cyelaHO 3aksIOUeHHe, 4TO 3aMejVJIeHHbItil 
NO3HTpOH BMeTaJJie AHHHTHIUPYeT, IpeABapHTeJIbHO CBASHIBAACb B NOSHTPOHH 
C OJHHM H3 CBOOOJHBIX 9JIEKTPOHOB. 

B pa6ote (?) TakxKe MCKsOUaeTCA BO3MOXKHOCTh aHHHTHJAWMM B MeTasula 
6e3 OOpas0BaHHA MO3HTpOHHUs. 

B HacToslleH 3amMeTKe OyJleT NOKa3aHO, YTO IIpaBHJIbHbIM pacueT BpemeH 
2KH3HH TO3HTpoHa, HeMOCpeACTBCHHO AHHHTHJIUpyiollero Ha CBOOOAHbIX 3JICKT-) 
poHax, IIpHBOAMT K BIONHe yOBJICETBOPHTeJIbHOMY COTIaCHIo C 9KCIIepHMeH-| 
TaJIbHBIMH JJaHHbIMH. OOpa3s0BaHve Ke NO3HTPOHHA B MeTavsIe KpaliHe MaJO-| 
BePOATHO. | 

2. Hannune Oombwioro 4Hcia CBOOOAHBIX 3JIEKTPOHOB OJ2KHO  BbI3BaTE 
CHJIbHOe SKPaHHpOBaHWe KYJIOHOBCKOrO NOMA MOOOTO MNMOMOXKUTebHOrO 3a- 
paja, BBeJeHHOTO B MeTaw. Tak Kak BPpeMA pewaKkcallHl JIA B3aMMOJelicTBUA 
QJIEKTPOHOB MeKy CcOOo HaBepHaAka He OOJIblIe BpeMeHH pewakcaluMu Jag 
B3aMMOJeHCTBHA 3JIEKTPOHOB Cc pemleTKOH (~107*8 cek. mp KOMHAaTHBIX Temme 
paTypax), TO 4A MO3HTpoHa, %KuByWero B MeTasJIe ~1071 ceK., 9kpaHupo- 
BaHHe MOXKHO CYMTAaTb PaBHOBeCHbM. Tora B npHOmMxKeHuH Jle6aa — XtoKKeua: 
Paquyc SKPpaHHpOBaHHA VIA BbIPOMRAeCHHOrO SJIeEKTPOHHOTO raza paBeH (°)| 


Va (eV 
hp — (ii) (3n2N)—"Ie, (2) 
M MOSTOMY JWI OTHOLICHMA payluyca NOSHTPOHMA B BakyyMe rp = 2h2/me* 


K pajlMycy 9KpaHHpOBaHua HaxoyuM 


Co ethics "a er 
etic Sa 


TJonaraa N = y-102, rgev~ 1 + 10, Oyu (rp/rp) = 1,4 ve. Takum 
o06pa30M, rpArp, H OOpasoBaHHe B MeTasuIe NO3HTpOHHA B TaKOM BHJe, Kak 
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H cyllecTByeT B BakyyMe, HeBO3MOxKHO. Bonee Toro, mpescTaBsseTcA BeCbMa 
OpaBAONOAOOHbIM, UTO CBA3AHHbIC COCTOAHUA SJIEKTPOHA B CTOJIb CHJIbHO 9KPar 
}HpOBaHHOM KYJIOHOBCKOM TOJle BOOOMIe HEBO3MOXKHBI (cM. Takxe (4), crp. 112). 
J.caM MaKe JONYCTHTb, YTO CBASAHHOe COCTOMHHe MOrNO Obl OOpasoBaTEcs,. 
40 9KPaHHpOBaHHe NpHBeJO Obl K CTOJIb CHJIBHOMY pa3Ma3bIBaHHIO BOJIHOBO!' 
PYHKUMH OTHOCHTeJIbHOrO JBHXKeHHA KOMMOHEHT NO3HTPOHMA, YTO ero BpeMs' 
M3HH ObIIO Obl MHOTO OOubIWe BakKyyMHOTO 3HaveHHA t~10729 cex. 

| Ilostomy ecTecTBeHHee NPHHATb, YTO AHHHTHIAILMA NOSHTpoHa B MeTae 
HPoHcxoyuT Oe3 OOpasOBaHHA NOSHTPOHHA, HeNOCpeJCTBeEHHO Ha OJHOM HS. 
)BOOOJHBIX SJIeKTpOHOB. UTO KacaeTCA BO3MOMKHOCTH AHHUTHIALHH TMO3HTpoHa. 
#{a S9JIeKTpOHAaX ATOMHBIX OCTOBOB, TO €10 MOMKHO HpeHeOpeyb, B COOTBETCTBHH. 
)) WaHHbimu padotsr (°). 

} 63. B pa6ote (°) Obi0 NoKasaHO, 4YTO 3a Bpema t~1078 ceK. NOSHTPOHBI' 
3 MeTaslJIe TOPMO3ATCH JO TeMJOBbIX CKOpoctelt. Ilosromy cKopocTu NoJaBuJsAo- 
Sileu wacTH CBOOOAHBIX SJIEKTPOHOB 3HaYHTebHO OOJIbIIe CKOpOCTH CnOcoOHOrO 
JAHHHTHIMpOBaTh MO3suTpoHa. Bsuyy 9sTOrO MOXHO TpPHOMWKeEHHO CUHTATb 
DTHOCHTEJIBHY!IO CKOPOCTb Tapbl 9ICKTPOH — NO3HTpOH Mp OoubWIMxX paccTo- 
MHHAX Mey HHMH PaBHOH CKOPOCTH 3JIEKTpOHA OTHOCHTeJIbHO PeleTKH Vv. 


nrc 
oo OE 
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} Orcioja Jlerko BbITeKaeT NpuBeyeHHas Bblle dbopMyvia (1), HcnoOmb30BaHHaT 

B ('). Ho nockombKy OCHOBHYIO pOJb IPH aHHHIrHNAUMH UrpaloT MeIeHHBIe 
JQJIEKTPOHBI, TO CYIUeCTBCHHO YYeCTb B3aHMOJelicTBHe JJIEKTPOHA C NOSHTPOHOM. 
j\IIpH 9ToM B3aNMOJelCTBHe MOXKHO NMpHOMWKEHHO CUHTAaTb YMCTO KYJIOHOBCKEM, 
lipeHeOperaad 9KpaHHpOBaHveM CBOOOJHBIMH 3JIeEKTPOHaMH, TaK Kak 9dceKTHB- 
Hoe ceYeHHe AHHHFHIAUMU OMpeyemAeTcA BONHOBOM tbyHKWHel OTHOCHTeMbHOTO 
{JBIOKeHHA Z3eKTpOHa H MO3HTpoHa mpu r = O, a Ha OYeHb MasIbIX paccTos- 
}HUAX SKpanHupOBaHue HecyilectBeHHO. Torya yueT B3aMMOJelicTBUA TpHBOAUT 
|K HeOOXOJMMOCTH JONOJHHTb MpaBylo yacTb (4) MHOKUTeJeM, PaBHbIM OTHO- 
}WeHWIO KBaypaTOB MOjyuJleli BOHOBbIX (byHKUMHM 9eKTpOHa B KYJIOHOBCKOM 
ole H CBOOOAHOrO, B3ATHIX B TOUKe HaXOXKJeHuA NOsuTpona (8) (cM. Takxe 
(°), crp. 497). Bmecro (4) Torqa nomyuymM (cM. TaM xe) 


U 


2 


on rec 4 fl ( 2na c\}— 2, ri 5) 
Sis agree ex) aes ( 


I Ho serKo BHJleTb, 4TO, Jake TPH V, PaBHOM CKOPOCTH 3JIEKTPOHAa Ha Il0- 
» BEpxXHOCTH ®MepMu, SKCHOHEHTa B (5) Hucyesariolle MaJla, TaK UTO OKOHUATEJIBHO: 


OyyeM HMeTb 
| g = Du (08? — 200(F, (6) 


( mv 
{ 
rye m — WUCTHHHAA Macca 3JIEKTPOHa. 


4. BepoaTHocTb aHHHTHJIAWHH MOSHTpOHa B eMHULy BpeMeHH Ha 9JIeKTPO~ 
HaxX, MMeIOWlHX Ha OeCKOHeYHOCTH CKOpOcTH OT v JO v + dv, OyyeT paBHa 


dw = (ov)-2 (sea) dv, (7) 


rile wu — asbcdextupHan Macca ssieKTpoHa. IlomHad BepoaATHOCTh aHHHTHIAWHH 

B eJMHHLY BpeMeHH W MOJIyUHTCH HHTerpuHpoBaHem (7) 10 OObeMy B NpocTpaH- 
-eTBe cKOpocteli, OrpaHHy¥eHHOMy NoBepxHocTbio Mepmu. Cuntad nocJe,HI010 
cdbepuyeckoli H wu cla60 saBucsAllei OT CKOpOcTH, NOyYHM Noce HHTerpupo- 
BaHua c yuyeTom (6): 


ae (8) 
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Tye Vy — CKOPOCTh auIeKTpoHa Ha MoBepxuHoctH Mepmu. Ecau BblpasuTb % 
yepe3 KOHICHTPalwio CBOOOJHbIX 2JIeKTpOHOB (*°,"*) 


_ BTM [UV \8 
oe N= ai (aek) os 
TO BMecTo (8) NowyaHM | 
wash (un \*ls (3N\7ls 
9 ie) Ce). (ac 


Orcioqa MMeeM VIA CpeqHerO BpeCMeHH *AKH3HH NOSHTPOHAa B MeTaJLJIe 


ae a 


O6o3Hayvaa onnTh N = y- 10” uv noycTaBaad 3HaYeHHA MOCTOAHHBIX, Hale 
‘OKOHYATeJIbHO 


t= 5,0 (=)" y—*ls- 10710 cexk. (12 


5. Tonaras B (12) u2mu y~5, nomyaum t~1—2- 10% cek., B COOTBETCTBH 
C 9KCI@PHMeHTaJIbHbIMH JaHHbIMH. JlabHeliliee yTOUHeEHHe YHCOBOH OLeHK 
JIA t 3aTPyAHHTeIbHO Kak MO TpWunHe He3HaHHA TOYHOTO 3HaYeHHA py, Ta 
HM B CBA3H C HeJOCTaTOUHbIM 3HaHHeEM HCTHHHOM MJIOTHOCTH CBOOOAHbIX 9JJICK 
POHOB J\Id KOHKpeTHbIX MeTamJIOB. OnpeyeseHve N w3 cooOpaxkeHHli 4c 
3JIEKTPOHOB, IIPHXOJAUWLUXCA Ha OMMH ATOM, He MOXKET CYUHTATbCA OOOCHOBAHHBII 
lia a4cOBOM UusOocTpaluu pesymbTata (12) BOocnomb3yemMcaA JaHHbIM, 
ajua N wp, uMerouumucsa B (11). B astHx paOoTax HHTepecyrollve Hac BeJIiil 
UHHbI ONpeeJIeHbl TO ONTHYECKHM JaHHbIM HW MO IJICKTPOHHOM 4aCTH Tend 
€MKOCTH JIA YeTEIpexX MeTanuoB: Al, C 
Ag, Au. Mrorn coorpetcTsyrollero noycuerT 
ipuBeyenpr B Tad. I. 
CneyyeT, Oj[HakO, MMeTb B- BH, UTE 
5 HCMOsb30BaHHbIe B (1°,!4) wexOQHble JaHHbi 
a jwia pacueta N wHeyocTaTOuHO HajlexKHbh 
8 Kak 9TO OTMeUalOT CaMM aBTODbI, H MO03TOM] 
oOcy2xxKeHHe HMerwlulnxca BTaOl. | HeOOubéE 
IWMX PaCXOMKJCHHH MEKAY Treop UW ToxenB H 
cTosulee BpeMA HeBO3MOXKHO. Kpome Tor 
HajlO yuecTb, 4¥TO OOJIbUIeM TOUHOCTH, MOB 
JIHMOMY, H HeJIb3H TpeOOBaTb OT MOJeJIH CBO! 
OOHBIX JJICKTPOHOB. | 
Hakonen, OTMeTHM, TO 43 camore| 
cnoco6a Nomyuenua pesymbTara (11) cueqyer, ro aA AByxcoTOHHO)| 
aHHHPHIAWMH MO3HTPOHOB B MeTaaX  OJXKHA OTCYTCTBOBaTb TemMepa4 
TypHad 3aBHCHMOCTb * HM 4YTO HeBO3MO%KHO NOABIeHHe JIByX UNH Oovlee 
BpeMeH %KW3HH (B OTMHYHE OT HeMpOBOAAMMX cpeq). OTH OGcTOATeMBCTBS 
HaXOMATCA B COOTBETCTBMM C SKCIEPHMeHTAaJbHBIMH (bakTaMH (1). | 
ABTOpPbI MOJIbSYIOTCH BOSMOXHOCTbIO BLIPASHTb GOylarofapHOCTb YWI.-KOpp) 
AH CCCP B. JI. Tuns6ypry, koroppii o6paru ux BHUMaHve Ha 3aTpOHYTHI] 
BONpoc MH Cfesall HHTepecHble 3aMeyaHHA MpH OOcyKJeHHM pesybTATOB. 
Munckni megarornueckul uncrutyT u Iloctynnwto 


Besopyccknit rocyapcTBeHHblii yHuBepcuTer 17 VI 1955 
um. B. WM. Jlenuna 


HWMTHPOBAHHAS JIUTEPATYPA 
SR: Bel, RGtah ant, Phys Rev., 90, 644 (1953). 2 W. Dixon, L. Trad 
Wot, Phys. Revijn97) 733. (1955) weal) wate y, E. Jiugmuu, Crarucrnueckaa 
pusuka, M., 1951. *H. Mort, P. Tepuu, QMEKTPOHHbIe MpOMeccbl B HOHHBIX KpHcTas+ 
nax, WI, 1950. *. oe De. Bemedet ti fetish Veme Reve 77; 205> (1950) 
*'G. Gar win, Phys. Rev., $f, 1571 (1953). * A. Axuesep,B. Bepecteuxknu ty 
KsanTopad aseKTpogunHamuka, M., 1953. 8 A.Caxapos, )K9STO, 18, 631 (1948), 
9 JI. Jaugay, E. Jludmunu, Kpantosaa mexannka, M., 1948. 1° B. Tuus6ypr, 
JIAH, 97, 999 (1954). UB. Puus6ypr,F.Mor yreBpuy4, Yen. ius. wayK, 55, 469 (1955). 
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Ta6Oauna 1 


10-19 
Treop 107 Mcex. 


v=N-107* 
p|m 


Al 
Cu 
Ag 
Au 


[oP et 


Oro co OT 
reaw md 
a) 


OO Od 


JLokaanye Akayemun nayr CCCP 
1956. Tom 111, Ni 6 


PHSHKA 


B. C. KOMEJIBKOB un J. C. MAP®EHOB 


PACHIMPEHHE KAHAJIA HCKPbI B BO3AYXE MPH TOKAX 
OKOJIO 2-10° AMMEP 


(ITpedcmaeaexno axademuxom A, I. Aaexcandpossim 21 VIII 1956) 


_ 1. Uccneqyempii ucKposolt KaHadI BOSHHKAaI B BOS/yHIHOM NpoMexyTKe IpH 
}paspsijke yapHoro KOHTypa TOKOB, COCcTOsIMero U3 48 KOHJeHCaTOpoB pasounM 
) HarpsxKeHvem 50 KB, OOmel emKocTbIo 132 uw d*. Uccneqopanua mpon3Bo- 
AMC IPH HallpsxKeHHH KOHTypa 40 KB, YTO MO3BOANO NOyYaTb TOK B MCKpe 
) fo 1,7-10°, a c HadanbHoli KpytusHol 10” a/cex. IIpu nanpsx%KeHuM KOHTypa 
150 kB ToK yocruran 2-10° a. Tok u3mepssca c noMonipwO Mosca PoroscKoro 
4 WByxsyyesoro ocuumorpapa OK-17M. [na usmepenua HalipsxKeHua Mc- 
OTOUb30BaICH CMeIUaHHbI JeJIHTeIb, MOAKIOUAeMbIN MapaIesbHO 3JIeEKTPO- 
f JjaM, BbITOJIHeHHbIM H3 JBYX MeJHBIX Nomychep, pasesIeHHbIX MpOMeKYTKOM 
{30 mM. B OHOH H3 HHX HMeJIOCb OTBEPCTHe C JOMOIHHTeIbHBIM 3JIEKTPOJOM 
§ a BosOyKJeHHA paspxAa MMIyJIbCOM, MOaBaeMbIM OT CKOpOcTHOrO (boTope- 
f ructpatopa. Moropeructpatop VX® umeer 3epKasblie, BpalllaeMoe 3JIeKTPO- 
) MOTOPOM, OOBCKTHBEI UH Leb, C MOMOIMI[bIO KOTOPOH 3 H300paxKeHHA KaHaua 
) UCKpbI IIPHMepHO B CepeHHe BbIPesbIBaJICH HeOOMbIIOM yUaCTOK, PasBepTbIBae- 
) MbIit Ha (boTomMeHKy co cKOpocTb1o 3,0-10° cm/cex. Kakgaa TouKa u306paxe- 
) nua duKcupopanach c 9KcnO3HIHeH 3-108 cek. Doropa3spepTKH OKa3sasHCb 
4} HeEOCTATOUHBIMH Ist aHaIH3a ABJICHHH, BOSHHKaIOIWIMX IPH ObICTpbIX HeCHM- 
} MeTPHUHBIX PacIIHpeHHAX KaHawla, WH UX UpPHUWVIOCb JONOJHUTb Kaj{pOBbIMH 
| CHMMKaMH, TOJlyyaeMbIMH Cc TMOMOIbIO aYeeK Keppa. OKcMO3HHA KaxKOro 
| CHumKa cocTapasua 0,2 wcex. J[aHuble, NoulyyeHuble OOOMMH CiOCOOaMH, XOpoIo 
} corsacyiorca. 

Han6oulee HHTepeCHbIMH JIA HCCeFOBaHHA ObIIM HatiaJIbHble (asbl Mmpo- 
) mecca (qo 10 wcex). Mx ctemKka a¥etikamu Keppa cuJIbHO 3aTpyHAacb 3acBe- 
UMBaHHeM IJICHOK MOCJeRYIOWNLMMH CTaquAMH ABJIeHHA. DOH CBeYeHHA yaOcb 
CHH3UTb IyTeM MIPHMeHeHHA YQJIEKTPOB3PbIBHOrO 3aTBOpPa, MepeKpbIBaloMlero 
. CBeTOBOe Oe vueeK cmycTa 15 wceK mocJIe MpoOOA MpoMexKyTKa. 

: CBa3b KepporpaMM C TOKOM B KaHaJle yCTaHaBJIMBalacb IyTeM O]HOBpe- 
MeHHOMi 3ancu OCUMMOrpaoM TOKa HM Hallps2KeHHA, NOABMAIOWeErocaA Ha OMHOL 
M3 aueeK B MOMeHT COTOCBEMKH. 

2. B oramuve OT MOHOTOHHOrO pacilIMpeHHA KaHala, HaOlOfaBluleroca mpHu 
CPpaBHHTeJIbHO MaJIbIX HavaJIbHbIX KPYTH3HaxX TOKAa 1O2ee 00 a CeK a). 
&B HallieM clydae pH pacuiMpeHuM KaHasla HaOwofaloTca YeTbIpe XapakTepHble 

pa3bl, KOTOPble JerKO pa3sJIHUHTb u3 puc. | u 2, mpescTaBmAIOU,AX Cobo Cxe- 
-MmaTuyecKHe KONMM (doTopasBepTOK HM kepporpaMM. 

| B nepsoli dbase, Auiamelca unorqa fo 0,7 pcek., paciMpeHwe KaHala 
TIDOMCXOUT CO CKOpOCTbIO Oouee 2-108 cm/cex. S3aTeM CKOpOcTb IajlaeT JO 
4.10 em/cex. [lnorHocTb ToKa B 3TOM cTaqHH MOcTHraeT HaHOOJIbIIMX 3Ha- 
yeHuli 3a Becb paspa (107 a/cm? nm Oomee), HaOM0AaBUIAMXCA paHee TOJbKO IIpH 
Q/IEKTpuYeCKOM B3pbIBe NpoBomoyeK. Kana paspaya B MepBol dbase uMeeT 
OJHY BHAMMy!O rpaHuly. 


* Pa6dora BbInomHeHa B 1954—1955 rr. 
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Bo propolt (pase NosBAeTCA HOBaA PasMbITaA rpabulla, OTYeTIMBO BUAMMAs 

Ha pasBepTKaxX HM KepporpaMMaxX BO BHYTpeHHelt 30He paspsqa. Ecam rpaHuup) 
BHEWHeH 3OHbI Ha (OTOPa3sBePTKe ABJAIOTCA IPAMbIM NpOfOJ2KeHHeM paul 
paspaja B MepBoli cage H paclipocTpaHawrca C TOM Ke CKOPOCTbIO, TO rpaHuib 
BHYTPeHHeli 30HbI BHAYaJle MOUTH HEMOABHKHbI H TOKO ciycta 0,5--1,0p ceKs 
HauMHatoT JBUraTbca ¢ Hapactaromleli cKopocTbio. B untepBavie 1,5+-2,0y ceK 
_ BHEIUHAA H BHYTPeHHAA 3OHbi 

BHOBb COIpHKacaloTca. 
V3 xepporpamm (pwc. 2A) 
1107 BHHO, YTO BHYTPeHHUM WHY 


: id glen | . CHJIbHO U3rHuOaeTca, B TO BpeM 
5} a a amin iene Kak BHeIIHAA 30Ha coxpas 
; fae | 50° HAeCT  IMIHHpWyeckylo CHM 
s je MeTPpHIO BIWIOTb JO MOMeHTE 
0 Babine ce! cMsHHA O6eux 30H. Tonarasi 
0 | yTO TOK TeYeT mpeuMyme+ 
ace Ny CTBeEHHO BO BHYTpeHHeH sApKC 

0 é cBeTAIMeHCA 30He, MOXKHO Halt 


TH MJIOTHOCTb TOKa B_ Hel. 
Oua jyocTuraet BeJIHUHE 
(2,5--9,0)-10® a/cm?. 

ConpukOcHOBeHve BHYTpeH 
HeH WM BHelIHeH TpaHull Jae 
Ha¥alio CBOeOOpasHOMy sABUJIe+ 
HHIO, KOTOPOe pasBHBaeTCs 
B 3-H dase. B Mectax compuKoc+} 
HOBeHHA OOpas3yloTca ouarni 
BOSMYIMeHHH (yapHble BO 
Hbl), PaCMpOCcTpaHAIoulUxca BC 
BCeX HalpaBJIeHHAX C Hata 


= 1 arm; Upao= 10 xB; 8= 30 mM. 1 — BuyTpen- BS Abas : 
HAA 30Ha paspafa; 2 — BHeIIHAA 30Ha pa3spsfza; 3 — Holt ckopoctbio (0,8--1,2)- 10 


IJIOTHOCTb TOKa BO BHYTPeHHeH 30He paspsifa cm/cex. Uepes 2+-3 wcek. cKo+ 
pocTb BONH MayaeT Jo 5-108 


cm/cex. [IpospauHocTb ra3a Ha 
rpaHule BOH BOSMYLIeHHit IPH 3TOM YMeHbUlaeTcs, ITO 3aTpyHAeT JabHeli- 
ee HaOwoJeHve BHYTpeHHeil CTpyKTYpbl KaHana. O BHelmHHX rpaHHax Ka~ 


TANS A 


OSs pcek — 45 pecek. 135 .cek. 135 pcek 


Puc. 1. PoropasBepTKH KaHaJIOB HCKPOBOrO paspsza. 


6 b 
62 4cek 66 ucek, 70 pecek. 72 pcek. 


Puc. 2. Cxematuyeckue H300paxKeHHA KaHana paspsga, 
cotorpapupopannoro syelikamn Keppa 


HaJla B 9TOT NepvO MOXKHO CyAuTb NO pue. 25, 43 KOTOpOrO BUAHO, YTO WHAMH 
puyecKad CHMMeTpHA KaHasla MOUTH HCUesaeT, a CFO H3rHObl CTaHOBATCA BCe 
Oouee pe3KHMH. 

Jlajee, KaHadl pacuuMpseTcA CO BCe yMeHbUaloMlelicA CKOpOCTHIO (ueTBepTaa 
pasa), qocTuraromelt Ha 60-i MuKpocexyHye 2,2-105 cm/cex. Jivametp KaHasia: 
K STOMY BpeMeHH JocTuraeT 12 cm. CkopocTb pacwiMpeHuaA KaHaga mocTeneHHO 
YMeHbIUIaeTCA, KOJICONACb OKOO cpefHero 3Ha¥eHHA. Ilepnogq ee KoneGaHniii 
OM30K K Nepvoqy ToKa t = 18 ucex. 


| 
4216 


Tok B paspsqe umeet (bopmy saTyxamel cunycongpl (puc. 3) Ha mporaxKe- 
‘4H Bcex YeTpIpex (has pacuidpenuA Kanata. Hanpsxenue (puc. 3) u mpoyomb- 
Pele TpayuecHTsl B PaspAAHOM MpOMexKYyTKe MOMepKUBalOTCA aHOMAJbHO BBI- 
OKMMH (CPpaBHHTeIbHO C AyroBbIMM) Ha MpoTaxKenuH 6—7 uy cex. B HatabHblii 
MMIOMCHT TpakvenTsl ocTuraior 5+-6 KB/cM (3a BbIMCTOM MHglyKTHBHOM COcTaB- 
qarouteli), a K KOHILY YeTBepTH Mepwoga Magar yo 0,5+1,0 KB/co. 

| 3. [lepBaa (basa paspaqa, OMMCaHHad BHIUI2, OTMMUAeTCH OT HavabHbIX (a3 
Patice UCCeAOBaHHbIX MeHee MOU[HBIX HCKP TOJIbKO MOBBILIeHHbIMH CKOPOCTbIO 
PaculupeHHA KaHala HW MAOTHOCTbIO TOKa, eHOMeHOOrHYecKad KapTHHa 
SPaciiHpeHHA KaHasla B MOULHbIX PaspAax OCTaeTCH Takoli »%e. B nepBblit me- 
|uOX PpouT yAapHolt BOI WH rpadHue .BbICOKOTeMMepaTypHolt 30HbI MpaKTH- 
MecKku copnagaior (7,3). Orpprp ux : 


1 
MPyr OT Apyra BO3HHKAaeT BO BTO- 


Holt cTaquu, Korga coOcTBeHHoe 
@MarHuTHOe Ode TOKa Ha rpa- 
Muue KaHalla H J\aBJleHHe, OKa- 
#3bIBAeMOe HM Ha HOHH30BaHHbIe 
SaacTuupl, Wocruraior 4-10° spcr. 
H 5-10* atm, cooTseTcTBeHHo. 
' OTppIB yapHolt BOuHEI O3Ha- 
#a4aeT Take, YTO MpPOBOUMOCTb 
ssa ee Q@POHTOM CJIMUIKOM MaJla 
AIA TOO, UTOObI OGecteuHTb mpo- 
PTekawwe OoWbUIHX TOKOB KOH- 
)Typa. B wHaui2M cjlyyae mpH 
ekopocTH BowHbt 4-10° cm/cek 
fTemilepatypa Ha @pouTe, naii- 
'J€HHAA H3 H3SBECTHbIX COOTHOILIe- Pens: OciH10rp aMMbI TOKa B pa3spxAe H HalipA- 
) Hu (ey, He lIpeBbIlaerT 9. 104 aa *KCHHH Ha HCKPOBOM MTPOMe?KYTKEe 

'T. @. JOCTATOUHO BbICOKAa JIA BOS- 

}OyKeHHA CBeYeHHA WH YaCTHYHOH WOHH3AaNHH 1a3a, HO CJIMLIKOM MaJla JA 
)co3aHuad Tpe6Oyemoh mpoBosuMocTH. OueBHyHO, 4TO BbICOKOTeMIepaTypHoH 
30HOM, 110 KOTOPOH TeYeT OCHOBHOH TOK, ABJIACTCH BHYTPCHHAA 30Ha paspaa, 
-C)KUMaeMad MarHHTHbIM TMoJiem. Cpequio1o TemiepaTypy 9TOM 30HbI BO3MO2%KHO 
OMpeeuTb W3 YCMOBHH paBHOBeCHA MarHHTHOrO M rasO0KMHeTHYeCKOrO JaBuie- 
| Hull wu ypapHenua Caxa. Kak noka3aa LU morep (*), 43 ycnOBH paBHoBecua 
| BbITeKaeT, UTO 


T = 1,56-10° 9B, 


i 


rie 7 —cpeqHAA TeMMepaTypa ra3a B BOJIbTaX, 
] —TOK B pa3pxqe B amilepax; 
N; — ucn0 HOHOB H 93JIeEKTPOHOB Ha CMHHLY AHHbI TOKOBOrO IWHypa. 

Pemaa rpatpwueckM 9TO ypaBHeHve c ypaBHeHweM Caxa, JarouluM 3aBH- 
cumoctp N; = f(T), HaliqemM, 4To TemMepatypa ra3a (B pacueTe Ha as0T) Co- 
crapisaet 17 uv 33 9B Qua cayyaeB puc. 1A u 15, coorpetcTBeHHO (IH MOMeH- 
TOB BpemeHH 0,8 u | ucex). IIpu nogcserax mpeqnouaramocb, YTO NMOTHOCTb 
ra3a B WHype OCTaBamacb TakOli Ke, KaK HW B HEBOSMYIeHHO cpeyle. Tak Kak 
IIJIOTHOCTh fra3a 3a (pOHTOM B_ JeHCTBHTeJIbHOCTH 3HaUMTeJIbHO MeHbILe, TO 
MOJIYUeHHble 3HaYeHHA CJleyeT pacCMaTpHBaTb Kak HWKHMM Mpeed BOSMOX- 
HbIX TeMMepatyp. 

Oueuka cpequei TemlepaTypbl BHYTpeHHell 30HbI 10 OamaHcy 9Hepruu MeHee 
TOUHAa Kak H3-3a MOrpellHOCTeH H3MePpeHHA MPOAOJIbHbIX TpayMeHTOB B KaHaue, 
Tak M H3-3a JOMyMeHHi, HeH3OexKHbIX Ip WOMcueTaX SHeprHuu, UAymeH Ha 
W3IyueHue, HOHM3alMIo, HarpeB H JMCcOMMaMilo rasa (sHeprueii yAapHor 
BOJIHbI MOXKHO mpeHeOpeyb). locaequue Tpu cocTaBAAIOWMe MOTyT ObITb ompe- 
JIeleHbI B TOM Ke IpHOMMKeHUH, ITO HM BbIUe. La WOACcYeTa 3HEpruu UsnyyeHuA 

I ZGUT 


HeEOOXOJHMBI JaHHble O TuryOHHe, MpospayHOcTH M TemMepaType MOBepXHOCTHOTO 
CIO H3yYeHHA, ONpeseseHHe KOTOPbIX NpefcTaBsAeT COOK CaMOCTOATE b= 
HY1O, COM! sajayy. [py6at KOcBeHHAad OWeHKa TeMIepaTypbI H3Jydaroulen 
TlOBepXHOCTH MOXeT ObITh MpOHsBeeHa MO CKOPOCTH YaPHBIX BOH, OOPasylo~ 
UMXCA Mp COMpMKOCHOBeEHHH BHYTPeHHerO IWHypa C XOJIOMHBIM Ta3oM y Ha- 
py2KHOM Ppanuubl KaHasa (TpeTbsA basa); OHa cocTaBJAeT 18 9B Mp CKOpocTH 
dpouta BowHbt 10° cm/cex. . iI 

IlnoTHoe cpeyeHve ra3a, BOSHHKarlollee MpH KacaHHH J[ByX 30H, TIO BCeH 
BCPOATHOCTH, CBH3aHO Cc JMCcouMauweli a30Ta M OOpa3s0BaHHeM €TO OKHCJIOB, 
UTO ONATb-TakH YKa3bIBaeT Ha MOBepXHOCTHbIe TeMIlepaTypbl Oowlee 7 9B. 

IIpu Temnepatype mopepxHocTHoro cod nopsyKa 10 3B MaKCHMyM H3uy- 
YeHHA OKAKETCA CIBHHYTBIM B CTOPOHY KOPOTKOBOJIHOBOPO H3yyeHuA (A<_ 300A), 
KOTOPOe OyJeT NOJIHOCTbIO MOPMOWaTbeA BHYTPH KaHana. BosMoxKHOCTb TakOro 
norsomenua ycTanopsena IIsukepom u yp. (8) Ha BomHax c k = 1000 A. 

EctecTBeHHO, YTO 3allepToe H3syYeHHe MOXKeT He YUHTbIBATbCH B ypaBHe- 
HUM OaslaHca. Ec MpHHATb STOT BbIBOA, TO MbI NOJLYYHM TeMMepaTypy B Ka- 
Hale B 3-5 pas Sobel HaliJeHHbIX BbILe BEHYHH, KOTOpble, BAUMO, OM- 
*Ke K Jie@HCTBUTeJIbHbIM. 

Poct TemilepaTypbl TOKOBOrO WHypa MpeKpallaeTCH MO Mepe TOrO, kak 
clayaeT KPpyTH3Ha TOKa HM KaHaJl, PaClIMpAACb, BOBJIe@KaeT BO BHYTPeHHIOW 
30HY HOBbIe, Ooulee XOJIOMHbIe, YaCTHUBI. 

IIpwynHot pacumpenua moryT 6biTb: |) Aubdy3sHa ropaAuMx YacTHI UB | 
WeCHTPaJIbHbIX OGOsacTeHl TOKOBOrO IWHypa, 2) HOHH3alMA HapyXKHbIX CJIOB | 
ra3a H3JlyueHHem. pa3spxajya; 3) mpo6ol BAOJIb KaHaJla M10 CJIOIO BO3OYKJCHHBIX - 
HM WaCTHYHO WOHH30BaHHbIX 4YacTHl. 

B koHeyHOM cueTe JelicTBHe BCeX 9THX PaKTOPOB CBOAUTCA K pacuIMpeHHto 
3OHbI TpoBoyqumMocTH. Kako u3 9THX MpoueccoB mMpeoOsayaeT,— CKa3aTb 
TpyqHoO. OjHako ocTaeTca HeCOMHEHHBIM, UTO MaPHHTHOe Mose paspsaya, 3a- 
TOPMAXHBAA IIPOUecc pacliHpeHHA KaHaJla, NOSBOJAeT HarpeTb ras oO Temme- 
paTyp Oomee BbICOKHX, YeM 9TO KOra-mH00 HaGOsmHOJasocn. 

C pocToM MarHHTHOPO NOJIA BOSpacTaeT He YCTOHYMBOCTb KaHasia. OHa 3aMeTHAa 
y2ke BO BTOpOH dbase paspAya, KOra KaHaJl, HCKPHBIAACh, WpHoOperaeT dopmy — 
BHHTOBOM JIMHHM. OHOCTOPOHHHe «BbITTYYHBaHHA», BOSHMKAaIOllve B TpeTbeli 
(pase, ycyryOmsi0T HeYCTOHYHBOCTb HM W3BHUIMCTOCTb KaHaa. IlpospmeHue 
He yCTOMYHBOCTH CTaHOBHTCA TOHATHBIM, CCIM yYeCTb, YTO mIOOad acuMMeTpUA | 
(HCKPUBJIeHHe HavYaIbHOM TpaeKTOpHH Mmpo6os, pacmpeyeseHHe TOKOB BHYTpH | 
WHypa, Cily¥alnble MykKTyYauHH MpOBOAMMOCTH UT. J.) yCuMMBaeTCA BCIIeI- | 
CTBHe JeHCTBMA MarHHTHOTO NOWA, COsfaloujero JaBseHHe Ha WHyp NopsyqKa | 
104 xI/cm. 

AxTopbl Bbipaxkaior 6larofapHocts B. I]. CypHuny, BbInOHHBLIeEMy CbheMKH 
KaHalla HCKpbl aAvelikamMu Keppa. 


Ilocrynuso 
26 VIL 1956 
UMTMPOBAHHASA JINTEPATYPA 
7H. C. A6pamcon, 9. C. Mapmax, DKT®, 12, 632(1942). 2 U.C. A6panm- 
cou, H. M. Pereuxopu, C. HW. Tpa6xuna, C. JeMangenspmra , MKOT®, 
17, 862 (1947) 8H. M. Tereuxopnu, KSTO, 21, 493 (1951). #J2 Bi Miiig rake 
I. M. Meek, Proc. Phys. Soc., 63, Ne 369 B (1950). 51. E. Allen, I C.ragugrs: 


Brit. J. Appl. Phys., 5,446 (1954). ° JI, Tl. Jlaugay,E. M.Jlugdmuu, Mexannxa. 
cnmomHbrx cpen, M., 1954. VA. Schltter, Zs. f. ‘Naturforsch. 6a, 73 (1950). 
’ B. Ganger, Der Electrische Durchschlag von Gasen, 1953. 
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PHSHKA 


10. JI. COKOJIOB, M. M. CYJIKOBCKAS, E. A. AJIBBHILKAS 
uv 9. HW. KAPITYWIKHHA 


YPOBHH SAJIPA Li® 
({Tpedcmaeaeno axademuxom JI. A. Apyumoeuiem 28 VIII 1956) 


} C nomomibo MeTOHKH, OmHcaHHo Hamu pauee (1), Oblmnm MCCeqOBaHbI 
PeakUMi, BOSHHKarollWe MPH BsaHMOJeHCTBHH OBICTPbIX JeHTOHOB C sj[paMu 
yi° uw Li’. [na pernctpayuu mpogqyKToB peakuMii NpMMeHsAMCh Ww1aCTHHKH 
juna E-] (Mupdopy), upwuem wuTui BBOAMJICA HemOcpeyCTBeEHHO B 9MYJIBCHOH- 
Bim col. Unacruuku, cojepxasiume ooo 2-104 aromop wuTua B 1 cM? 
HWYXOl IMyJIbCHH, OOMyYanHcb WeEHTPOHAMH C 9HeprHveli, paBHolt 17,5+ 0,25 Mos, 
}akHM OOpasoM, 4TO HX MpOOerH MOJHOCTHIO YKJabIBaIHCb B IMYJIbCHH. 

| Cpequ MHOrouncJIeHHBIX peakUMH, HaOmofaBuIMxXcAd B WacTHHKax, HaMu 
Ob HAeHTHPUUNPOBaHbI CueqyroulMe peakuuH Ha Li® u Li’: 


hi? (dy.2d),Hety Lie (dod sp, n) Het; 
Li? (d, t, d’)Het; Li? (d, t, p, n) Het. 


) Peaxuna Li’ (d, 2d) Het. Uccueqopanue o6Hapy2keHHOl Hamu paHee 
Heakunn Li’ (d, 2d) He* (‘) noKasauo, TO B 9TOM Cay¥ae, MOMHMO HaGsOLaB-- 
}UMXCA ypoBHelt mpH 2,2 u 4,5 Mss, nposBasa- 
OTCH TakxKe ypoBHH mpu 5,9; 7,4 u 8,3 Mop at | 
Kpuc. 1)*. Bce 9TH YpOBHH JOJKHbI HMeTb H30- 
TOMMYeCKHe CIMHbI, PaBHble HYJIHO, MOCKOJIbKY 
MpOAyKTaMH pacnaja apa Li® apnsaiorcs «-ya- 
cCTHua HW JeHTpOH (OOmafaiollve Hs0TOIHYe- 
CKHMH CIHHaMH, paBHbIMH QO). 
Peakuu ag Li’ (d; dp, n) He*. SHage- 
ive Q JWIa 3TOM peakiuu paBHo —3,7 Mop, 
BCJIeJICTBHe YerO paca BOsOyKeHHOrO Apa a ates pag Tek 
Li® ne mpoucxoqHT B paccMaTpHBaeMOM c.Jlydae F* 
C ypoBHa mpH 2,2 Mas. CileyroulaM ypoB- r 
HeM, KOTOPbIM MOxKeT ObITb BOSOyYAXeH Heyupy- Puc. 1. Pacnpezenenue cymm Fis 
TO pacceAHHbIM JeCHTpOHOM, ABJIAeTCA, TOBHAM- Ada peakiHn Lié-+d—d+Li®, 
MOMYy, ypoBeHb mpH ~4,5 Mss. Ojnako 38Be3- eae 
Jibl, OTHOCALULMeCA K 9TOMY YPOBHIO, HaMH Halijenbl He Opiiv. Ilocmequee 
OOBACHAeTCA, MO BCel BEPOATHOCTH, MaJIbIMH T1pOOeraMH TOABMAIOULMXCA B 
9TOM cuy4ae YaCTHU, ITO jeasO HeEBOSMOKHOH HeHTHPHKALMIO COOTBETCT- 
BYIOWNX 3Be3J. : 

Bee O6HapyXeHHble HaMH 3Be3J{bl, UpHHaqexKamue peaxunu Li® (d, d’, 
p, n) He‘, ornocatca K pacnay BOSOyKeHHBIX Aep Cc OoNee BbICOKUX YPOB- 
‘Heli, 9HEPrHH KOTOPbIX OKaB3aJHCb paBHbIMH ~5,9 u 7,4 Mas. Ysorommuyeckue 
CHHHbI STHX YPOBHeH JOJMKHbI ObITb PaBHbl HYJIIO, MOCKOJIbKY B pacCMaTpHBaemoit 
peakluH BOsOyKJeHHe Apa Li® nmpoucxoquT nog jelicrBHeM jelTpona. 


raises) 


Yucno cayyaed 
Ss 


* Sneprua ypoBusa ompefenanach Kak E* = ea + ed + |QI, rye ea M ed — KHHeTHUeCKHE 
QHeEprHH «-uacTHIIbl H JelirpoHa B CHcTeMe I. H. BOsOyxAeHHOrO afpa Li’, a Q— sueprus 
peakuun. 
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Peaxuua Li’ (d, t, d’) Het. Sra peakyua MoxeT, MOBHAMMOMY, IpoT 
KaTb J[ByYMA CJeqyIOWMMH MYyTAMH: 
| (Pine 
Ape) 


nx 7 a+td 
a2 ae 


GEE Litt 
ei 

a+t 
Wi MO3BOIMeT, TAKUM OO6pa30M, OMPeJeIHTb MOMO%KeHHe HEKOTOPbIX YPOBHe! 
sep Li’ u Li?. Oquaxo cooTBeTcrByiollad OOpaboTKa 3Be3, NpHHalieKallly 
peaxuuu Li? (d, t, d’) He*, ocmomHaeTCA BCJeACTBHe TEX Ke MPHYIHH, KOTOPHI 
MMeJIH MeCTO IpH u3yyeHuu peakuuu Li® (d, 2d) Het (*). B paccMaTp HBaeMOly 
cydae He H3BeCTHO 3apaHee, K KaKOMY H3 J[BYX yKa3@HHbIX BbIllIe KaHaJOL 
peakUMM OTHOCHTCH JjaHHad 3Be3fa. Bcmeqcrsue sToro MpH OOpadorKy 
aJbTepHaTHBHO MpeAMOuaralocb, ITO peakUMA UT OMHAM H3 BOSMOXKHBIX ITyTeHil 
OueBHuHO, TO HalijeHHble TAKHM OOpa30M CONpAxeHHbIe CyMMbI Ejjs = 
=e, teat |Qris| a Bri: = ex + et + | Qiie|* AOMKHBI rpynmMpoBarTsca (0 OfHO! 
M3 MaPHbIX BeJIMYHH) OKOIO 3HaYeHHH, COOTBE’ 
CTBYIOWWMX SHeprHaM ypoBHelt agep Li® uw Li 
Iloqo6Hax OOpa6oTKa, NpoOBeyqeHHand JIA BCey 


x 3Be34, OTHOCAIIUXCA K PaCCMaTpHBaeMOM peak 
<= 2 IMM, MOKa3asla, BO-IlepBbIX, YTO BO3MO2KHBI 06: 
S KaHana — (I) u (II) u uro onu npHOmH3uTemb: 
S HO paBHOBepoaTHbl. CymMpr E* okasaslicH 
s CrpyNMHpOBaHHbIMH OKOJIO 3HadeHHH, PpaBHbly! 
cy 2,2; 4,5; 5,9; 7,4 u 8,3 Mos. Cna6aa rpynme 
> 


HaOslofaeTca TakxKe mpH 9,2 Mss (puc. 2). Bee 
NepeuHcJIeHHble YpOBHH, COOTBeTCTBYIOUIe Mep) 
BOMY KaHasly peaxuun Li? (d, t, d’) He’, KOTO} 
PbIli IpHBOAUT K OOpas0BaHHIO BO30y2xKCHHOrC 
agpa Li®, pacnajatouleroca 3aTeM Ha «-"acTHILy) 
HM WeHTPOH, AOKI OOJaaTb H3OTOMHYSCKMMH! 
.» CUMHaMH, paBHbimu 0. 
‘Puc. 2. Pacnpeyenenue cy Ej ji. Heo6Ox0uMO 3aMeTHTb, YTO B HTepaType (? 
aaa peaxunn Li7+d +t + Li®, HMeIOTCA yKa3aHHA O TOM, ¥TO apo Li® yMeeq 
«+d’ ypopeHb mpH 8,37 Mss (cyllecTBOBaHHe KOTO 
poro He OblIO ycTaHOBNeHO JOcTOBepHo). STOMy ypOBHIO Obl NpHNucaH 30% 
‘TonMYeCKHH ciwH T= 1, TO, OHaKO, NpoTMBOpeyMT MOmMyYeHHBIM HaM 
_WaHHbIM. 
Peakuus Li?(d, t, p, n)Het. Sra peakuua B npHHtune MoxKeT uMeTH: 
TPH CJeyIOuluxX KaHawa: 
eet 
es. (1) 
&—-p+n 
Li?t+d Saas Et pela 
{ (II) 
attt+n 
n+ Be’* 
i) (IIT) 
“a+t-tp. 
IIpu Tex Bo3s6y2eHHAxX, KOTOpbIe MOrsM ‘MMeTb MeCTO B paccMaTpHBae- : 
‘MOM, Culyuae (E'gmax = 17,5 Mop), MoryT cytlecTBOBaTb BCce TpH - KaHava | 
(Qrie = —3,7 Mos, Quis = —4,5 Mop uv Qpes Se —20 Mop). 


* Cm. mpHMeyanue K puc. 4. 
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a a ee 


@ Ecum sprvcints sHeprun ‘yposneli aypa Li® qua | 3Be3q, OTHOCAMMxca K 
WACCMaTPHBaeMOH peakUMH (Ipesfnonaras, uTO oa UJeT Mo MepBomy KaHayry), 
| * 


)) TIOIyYYeHHbIe TaKHM OOpa30mM cymMbl E;j = ey + Ep + &n + | Quie| rpynnu- 
TytoTca oKoJIO 3HaveHHH, paBubix 5,2; 6,7 u 8,3 Map, KOTOpble JOCTaTOUHO 
IPOO COBMaaloT C H3BECTHBIMH 9HEPrHsAMH ypoBHeh aypad Li®. B o6nacTu 
#9 go 10,5 Mss takxe HaxoO_NTCA JOBOMbHO MHOrOuHCIeHHad rpymna 


mM Ej. Moxxo TIP€ANOJIOKUTb, YTO Bech HadwOaeTCA OHH WHpoKHit 
HOOBCHb JIM, 4TO, NOBHAMMOMY, ABJIAeTCA OOJlee NpaBHJIbHbIM, HMeeT MeCTO 
G@isloxweHve ABYX YPpOBHeli, OMMH H3 KOTOPbIX HaXOUTCA MpHOM3suTeMbHO 
ju~ 9,5 Mop, a Apyrof —npu~ 10,1 Mss. TlgcKkompKy mosoxKeHHve 9THX 
SpoBHeli OnpeyeseHO HeOcTaTOuHO TOUHO, TO MOKHO, MOBHAMMOmy, Jony~- 
WUTb, UTO ZHEPprHH BosOyxyeHHaA, paBHpie 9,2 u 9,5 Mop, Haliyenuple, 
(HOTBETCTBeEHHO, M3 peakuHit Li? (d, t, d’)Het u Li?(d, t, p, n) Het, orno- 
S4TCA, B JleHCTBHTeJIbHOCTH, K OJHOMY H TOMY Ke YPOBHIO, Haxo,amemyca 
pu ~ 9,3 Mop. Sror ypoBenb JounKeH; OUeBHAHO, OONaaTb HM30TOMMYeCKHM 
HuHoM 7 = 0. 
Yposnu upy 5,2 u 6,7 MsB umetor usoTomMyeckHe cnuubt 7 = 1, 4TO He 
PPOTHBOPeYAT BOSMOXHOCTH paciaga BosO6yxeHHoro aypa Li® Ha a-yacTuLy, 
POTOH H HeHTPOH. OTH ypOBHH, Tak X%K€ Kak H ypoBeHb pu ~ 10,1 Mop, He 
Omofaivcb B ApPyrvx HCCMeOBaHHbIX HaMH PeaKIHAX, KOTOPble NPHBOAAT 
oOpas0BaHHlo BO3OyxKeHHBIX aAyep Li® c ypoBHAMH, O6aalollLuMu H30TO- 
WueCKHM CIHHOM 7’ = 0. MoxkHO NOSTOMY TIpeANONOMKUTb, YTO YpOBeHb pH 
0,1 Mss, ecH TaKOBOM CylIecTByeT, HMeeT H30TONMYecKHH cmHH JT = |. 
HaO.s0faBuiulicd HaMH ypoBeHb mpu 8,3 MsB (KOTOpbI O6HapyKuBaeTca 
ecb JOCTaTOYHO OTYeETIHBO): MOKET HMC€Tb B PaCCMaTPpHBaeMOM cCyy4ae Kak 
ss0TONMYeCcKHH cmHH T = 1, Tak un T = QO. Oguako mpHBeyeHHble BbIlle JaH- 
ble, OTHOCAIIHeca K peakunn. Li’ (d, t, d’) He*, 3acTaBantoT NpeANOsO*KUTh, 
TO OH OOslayaeT H30TOMMYeCKHM cnHHOM JT = 0. 
B s3akmoueHHe culeyqyeT OTMeTHTb CJIeyIOUly!lo WHTepecHy!O OCOGeHHOCTb 
peakuun Li® (d, t, d’) He* u Li’ (d, t, p, n) He*. IIpu uccneqoBannu KaHasa 
eakuuu Li? (d, t, d’) He*, mpusogamero kK O6pa30BaHHio BO30yKJeHHbIX 
fep Li®, 6pm O6HapyxeH pA ypOBHeH STOTO Apa, HMeIOWIMX H30TONMYeECKHE 
muu T = 0, 4TO cieqOBasIO H3 Toro OOCTOATeJbCTBAa, TO 3TH AMpa pactiaja- 
IMCb Ha a-WaCTHUY UW evTpOH. : 
Tleppptit uccleqoBaHHbIii HaMM KaHan peakunu Li’ (d, t, p, n) He* 


Li?+d-+t+Li® 


y 
a+p-+n 


ak>Ke IIPHBOJUT K OOpas0BaHHlO BOsOyxKeHHEIX aAyep Li®, mpuyem HaOstofato- 
Mkvecs| YpOBHH MOryT MMeTb B pacCMaTpHBaeMOM culy¥ae Kak U30TOMHYe- 
ekuli cnuH T = 0, Tak uw JT = 1.Ogqnako mpu u3y4eHHH CyMM E;j« HalieHHbIx 
HaMu Jia peaxuun Li’ (d, t, p, n) He*, Oblm0 OOHapyKeHO, YTO B 9TOM CJIy- 
qae HaOmtoJaoTca (0 4eM yxKe FOBOPHNOCh BbIe) YPpOBHH NpH 5,2; 6,7; 8,3 4 
,5 — 10 Mes. Yposuu up 5,2 u 6,7 Mop umetor, kak u3BecTHo, T= 1; ypo- 
BeHb pH 8,3 Mo9B JOuKeH, MOBMAHMOMY, oOaaTb H30TONHYECKHM CMHHOM 
T =0. B To xe Bpema ypyrve ypoBpHH agpa Li® c T =O, koropple no 
3HepreTHyecKHM coOOpaxKeHHAM MOFJIM HaOsiofaTbca B JaHHOM cwlyyae, 
a WMeHHO ypospuu c 7’ = 0 np 5,9 17,4 Map, He OblmH HaMH OOHapyXeHbI 
(rouHee, HMeJICH JIMUIb BeCbMa CJlaObld HaMeK Ha ypOBeHb pH 7,4 Mop, 
a ypopenb pu 5,9 Map onpeyesenHo oTCyTCTBOBad). s 
Tlonyyenuple HaMM pe3YJIbTAaTbl, KacalollvecA HaOsMOJeHH# YPOBHEM BO3- 
OyKenHbIx sagep Li®, MoryT ObiTb NpeACTaBJIeHbI B Bue CXEMbI, M300paxKeHHOH 
Ha puc. 3. 
[IpH paccmorpeHuu soli cxeMbI OOpaltjaeT Ha ceOA BHMMaHHe TO OOcTOs- 


* 
TeyIbcTBO, TO, HayuHad c Ej = 3,6 Mas (9TOT ypOBeHb He MOr HaMu 
65 JAH, rt. 114, Ne 6 , 4221 


HaGsloqaTbcx), YpoBHH Li®, pacnomoxeHbl Ha NPHOMM3HTebHO O/MHAKOBB) 
paccTOAHHAX, PaBHBIX, B cpequeM, 0,8 Mos. 


é* Wf 
t--—---- $2 -d2. 
. \ 
9g---=-=—* 0 
83 0 
76 0 ; 
Puc. 3. Cxema yposHel agpa Li® 

67 / Li? (d, t, p, n) He4, 
59 0 Li’ (d, t, d’) He*, —_Li?(d, t, p, n) He# 
: Lis (d, 2d) He, Li? (d, t, d’) He*, Li7(d, t, p, n) Het 
52 / Lis (d, 2d) He?, Li? (d, t, d’) Het, Li®(d, d’, p, n) Het 
‘ Li#(d, t, p; n) He#, 
45 0 Lié (d, 2d) He, Li? (d, t, d’) He*, Li®(d, d’, p, n) Hef 

IGE (ay jon ah) in eee 
% Li’ (d, 2d) He, Li’ (d, t, d’) Het 
/ Lis (d, 2d) He, Li?(d, t, d’) He4 
22 0 
0 0 


[. M. Byysucxomy 3a juckyccHio 10 pxxy Bormpocos, a TakxKe 3. M. Kyji 


ABTOpbl IIpHHOCAT OsaroyjapHocTh pod. MW. VU. Pypesuuy, A.W. Basp 
pamosou, JI. C. Barypuno, M. VW. OscaHHukoBolt 3a mpocmMoTp . 


Ilocrynuso 
31 V 1956 


UMTHMPOBAHHAA JIMTEPATYPA 


- TO. dls Cok ommoin.) Mo" UM Gv om Onesc nena eee AabOumkas) 
3. W.Kapny um kuna, KOTO, 30,.N6, 1007 (1956). 2 F.Ajzenberg,T.Lauri 
sen, Rev. Mod. Phys., 27, 77 (1955). 
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PHSHKA 


tO. M. WIHPOKOB 


Ob YCJIOBHAX PEJIATHBHCTCKON MHBAPHAHTHOCTH 
KBAHTOBOH TEOPHH 
(I[pedcmasaeno axademuxom H. H. Boeoasbosem 27 VI 1956) 


# 1. Uenbio paOorsl apnserca uccreqoBaHve oOuINX TpeOoBaHHl, KOTOpbIM 
# HEOOXOAMMOCTHIO JOJWKHaA YOBNeTBOPATh sM0OaHt peATHBUCTCKaA KBaHTO- 
fis TeOpuA. OTH TpeOoBaHUA yaeTCA BbIPasHTb B Be MepecTaHOBOUHBIX COOT- 
# UWeHH Oomee OOMMX, YEM H3BeECTHbIe YCJIOBHA HHBAPHaHTHOCTH KBaHTOBOH 
sopuH (1,*). B kBaHTOBOH TeopHH NouIA 3TH COOTHOLWICHHA He BBIIOJIHeHBI. 

© 2. Ofnol 43 NpHuHH BO3HUKHOBeEHHA TpyAHOCTeli BMOMeBbIX TEOPHAX ABJIAET- 
I HeKBaHTOBOe ONHCaHHe MpOCTPpaHCTBeHHO-BpeMeHHbIX COOTHOWeHHH. Ha- 
PHMep, olpejleiseMbIi B KBaHTOBOH 93JIEKTpOAHHaMHKe TeH30p 2HeprHH- 


Miysbca 7), (x) He MOMKeT TpaKTOBAaTbCA KaK OllepaTop CooTBeTCTBYyIOlMlel 
MaccH4ecKOW BeJIMUHHbI, HOO Taka TpaKTOBKa IIPHBOAHT K HapyLleHHlo CoOT- 
lolleHHA HeonpefesenHoctH. JlelicTBHTebHO, eCIH CUHTaTb KOMMOHEHTY 


hio(X) STOO TeH30pa ONepaTOPOM MJIOTHOCTH MMIyJIbCa, TO BeJIMUHHAa Py= 


= Piola dy dz OyeT onepaTOpoOM HMIyJIbCa, COCpeOTOUEHHOTO B MaJIOM OOb- 
| 4y 

Me AV =Ax Ay Az. Co6cTBeHHad PyYHKUNA v, OepaTopa a OvJeT ONMCbIBAaTb 
OCTOAHHe, B KOTOPOM HMIMYyJIbC P, H3BeECTeH TOUHO, a MaTepHA, Co3falollan 
TOT HMMyJIbc, cocpefoToyeHa B oObeme AV. 

TakuM 06pa30M, B COBpeMeHHOM TeopHH ollepaTopbl To 300 P, He MMeIorT 
DH3U4eCKOTO CMbICa. ITO BECbMa CTPaHHO, TaK KaK JJIEKTPpOMarHHTHoe Moe 
XOJUT B HHX TOUHO Tak Ke, KaK H B OOO3HaYaeMble TeMH %e OyKBaMH KJac- 
JuueckHe BeHuHHbI. I]pwunHa BO3HHKHOBeHHA TpyAHOCTH BbIACHAeTCA pH 
}OMbITKe TIpHAyMaTb MBICJICHHbI SKCIePpHMeHT JI HsMepeHua p,. I[lepBbmMm 
JaroM J\Id TaKkOrO H3MepeHHA JOJLKHO ObITb 3aJJaHHe CHCTeMbI KOOPAMHAaT Hi 
NeTpHKM, 4TO ABIAeTCA (PH3MUeCKOH olepalvel, NpOMsBOAMMON HOO Cc TO- 
[IOULbIO 3allOJIHC HHA TOURK IpOCcTpaHCcTBa YacaMH H MacuiTaOaMy, JIM60 C TOMOLILbIO 
IBETOBbIX CHTHaJIOB. To¥Hoe 3afaHve CHCTeMbI KOOPAMHAT Ha CKOJIb yroHo 
{aJIbIX PaCCTOAHHAX C TMOMOM[bIO KBaHTOBbIX Tes NoTpeOyeT HeorpaHHyeHHo 
jOJbINUX HW HeOMpeJeJIeHHbIX HMIYJIbCOB. ITO H CilesaeT HEBOSMOXHbIM TOUHOe 
3MepeHHe IOTHOCTH uMIyIbca Ty, (x). 

IlpW KBaHTOBOMeXaHHYeCKOM OMMCaHHM MpOCTpaHCTBeHHO-BpeMeHHOrO KOH- 
WHYYMa W3MepeHHA paccTOAHHH HM MPOMeXKYTKOB BpeMeHH JOJKHbI H3MCHATS 
‘ocTonHue cuctrembl. Jia sToro BbIOOp CHCTeMbI KOOPAMHAT JOJ2KeH OMUCHIBATb- 
‘9 CHeCWMaJIbHbIMH J\HHaMHYCCKHMH TePpeMeHHbIMH, YTO CeaeT BO3MOAXHBIM 
*yIeCTBOBaHHe COCTOAHHH Cc HeompeyeseHHoli cucTeMol KoopyuuHaT. CucTema 
SOOPAMHAT JoJKHA ObITb NOJIHOCTHIO HeOMpeeJICHHOH, HallpUMep, AJ BakyyM- 
JorO COCTOAHHA. ’ 

Heso3sMoxKHOCTh HapylleHi COOTHOIWeHHH HeonpeeseHHOCTH JloJDKHa 
OecheyHBaTbCA COOTBETCTBYIOMMMH TepeCTaHOBOYHbIMH COOTHOWeHHAMH. 

3. B nacrostiee BpeMA Ha yYpaBHeHHA PeJATHBHCTCKOH KBaHTOBOH TeOpHu 
lak abIBaloTcdA JIMIb TpeOoBaHvA MHBapHaHTHOCTH OTHOCHTesbHO Mpeodpa- 
;OBAHH HeosHOpoAHou rpynnb Jlopenua, NpHBoAAUIMe K NepeCTaHOBOUHbIM 
OOTHOIeHHAM JIA ONepaTopoB HMNybca py H Momenta M,, (?,”): 
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[Mays Mac] = i (8x6 May + bu Myo at Ore Mur + Oxy Meats ( 
[Mavs Pal = i (Pv 8u.— Pp Oya)> (Pps Pv) = 9. 


Oquako B HCHO[b30BaHHM TOKO JeKapTOBbIX CHCTEM KOOPAMHAaT Come 
KUTCH PH3HIeCKOe YTBep2KJeHie O TOM, YTO 3allOHeHHe YacaMH HM MacuITaday 
OrpaHM4eHHOM OKpeCTHOCTH Havala KOOPAMHaT PaBHOCHJIbHO H3MepeHHlO P 
CTOAHHM WH IpOMexXYyTKOB BpeMeHH BO BCeM IIPOCTpaHCcTBe, YTO C HeH30e2KHOCT 
lipuBeyeT K HeonycTHMOH B KBaHTOBOM MeXaHMKe BO3MOXKHOCTM TOUHOPO HUI 
MepeHHA MMIMyJIbca B OrpaHHYeHHOM OOBeMe. | 

Ha camo Jlele (dbusuyecKoe 3afaHve CHCTEMbI KOOPAHHAT B OLHOH OOsac 
ele He MpesonmpeyenseT, C KakOli TOUHOCTbIO OyfeT ycTaHOBseHa CHCTE! 
KOOPAMHAT Ba OT STO OONacTH. MaTemaTuyecKuit yueT sTOrO OOCTOATEM 
CTBa JIOJDKeH COCTOATb B y4eTe BCeX «CTeMeHeH CBOOOJbIy H3MeCHEHHA CHCTeM| 
KOOPAHHaT, T. €. B HalOxKeHHH Ha TeOpHio TpeOOBaHux MHBapMaHTHOCTH 
OTHOIWeCHHIO’ K JNOObIM KPHBOJIMHeMHbIM KOOPAMHAaTaM. . 

4. Visnox%xKenuble BbIUe Pu3HYeCKHe COOOpaxeHHA JOMyckaloT TOUHYIO M 
TemaTuyeckylo cdbopMyauposky. JlonycruM, 4yTo: 

I. Teopua saABaaeTCA KBaHTOBOH. STO 3HayHT, YTO 1000e COCTOAHMe (Hs 
yecKOH CHCTeMbI OIHMCbIBaeTCH BOJHOBOH CbyHKUMeM (BeEKTOPOM COCTOAHH 
IpH¥eM ypaBHeHHA ABWKEHHA JIMHCliHbI 10 OTHOWWCHMIO K STO PYHKUME. 

II]. Teopua aABAaeTCA peJIATMBUCTCKOM. OTO 3HaYHT, YTO MpOCTpaHCTBO | 
BpeMA OOpa3y!OT YeETLIPEXMEPHbIM KOHTHHYYM C MCeBAOCBKJIMAOBOM MeTPHKO 

V3 II camefyet, 4TO KOppeKTHad TeopuHa JOsKHa ObITb HHBapHaHTHa OTH 
CHTeJIbHO MpeoOpas0BaHHH epexoyla K JIKOObIM KPHBOJIMHEHHBIM CHCTeM 


KOOPJ\MHaT: 
xh = fe (x’) ( 


QTH Mpeoc6pasoBaHua OOpasyroT rpyuny. B coornercrsuu c I. KaxKyomy mph 
oOpa30BaHHto (2) OJDKHO COOTBETCTBOBaTb JIMHeHHOe TMpeoOpas0BaHHe BOD 
HOBOH (PyHKUMH (BeKTOpa cocTosHua) VY . 


Yy Sa U qq (f) Yq, ( 


| 
mupvyem MaTpuupr U (7) fouKHbl OOpasoBbiBaTb MpescTaBleHve rpynmb (Z 
BeckoHeyHo Mavible lpeoOpasopaHua (2), (3) HMeIOT BU, COOTBeTCTBEHH| 


Xi ae AE EE xr) ( | 
W = (1 til det (x) Ro) Y, (| 


rye R, (x)— onepatop, He 3aBHcaWMli oT § (x). 
IIpousBeyem Tenlepb No_pa yeTLIpe mpeocOpasoBanus: 


xm = x’e + EF (x'), ( 
xP. ES x? ae (rye (4 


mpeoOpasopanne, OOpaTHoe (6), u mpeoOpasoBanue, O6paruoe (7). 
B pe3ybTaTe NOyYHM C TOUHOCTHIO AO BToporo nopayKa: 


oe (xV)) oeb (x) 
ea We Ai LV) SESE x) eee en ee EY ae (ppc eae 
+ & (x) axtlVv 1 (x¥)) axavys 
== x(IV)y BE (axltV)): ( 


Ilo onpejenenmio npeqcrapnenua pesysbTupyroulee mpeoOpasopanue J 
YY JoJPKHO yOBMeTBOPATH YyCJIOBUIO: 
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W = {I+ 2) dee (x) Ru(x)} {1 +o] dx’ (x) Ry (x)} x 
x {bb af deh (x) Ra (x) 41 + il de"ee"yR, (x")) gem = 
={1+ifarh Ropu. (9) 


Tlogcrapus B (9) & (x) u3 (8) HM BOCHOMb30BaBIIMCh MPOH3BOubHOCTbIO 
i. 
7 (x), & (x), MomyyumM nepecTraHoBOUHBIe COOTHOIeHHA Ry, (x): 


[Ry (x), Re) = {Rv @)——— RV Na(e— x). (10) 


Cootnomenua (10) H ABAAIOTCH HCKOMBIMH YyCOBHSAMH MHBapWaHTHOCTH 
H2OpuH OTHOCHTeJbHO TpeoOpasopaHvH K MPOM3BOJIbHbIM KPHBOJIMHeMHbIM 
OopyuHaTaM. B pewATHBMCTCKOH TeOpHH JONYCTHMbI TOJIbKO TaKHe BOJIHOBbIe 
HYHKUNH, ANA KOTOPHIX MOMKET ObITb ONpeseteH yoBeTBOpsIoulH (10) 
@nepatop R, (x). Onepatrop R, (x) B coorBercTBun c (5) ompeyesen yelicr- 
O,UTeIbHO B TOUKe X MpocTpaHcTBa. OTHM OH CYILeCTBeEHHO OTMH4AeTCA OT 
PONpefeseHHbIX B TOYKE» ONepaTOPOB CyUleCTBYIOWeH TeOpHH MOI, B OTHO- 
€HHH KOTOPbIX He€BO3MOXKHO JOKa3aTb, YTO MapaMeTP «x», OT KOTOPOrO OHH 
HABHCAT, TOMKJECTBEHEH C KOOPJMHATOH MpocTpaHctTBa. 

Tloacuum cbusmueckHit CMbICI OnepaTopa R, (x). TomoxHB B (5) 


(i= const: 


1OJIyuHM 
\ de Ry (x) = Pus (11) 
pu 
Se eR 
1OJ1YUHM 


| dx (xp Ry (x) — Ry (x) = Myo. (12) 


5. CieyIouluM 1aroM B MOCTpOeHHH KOppeKTHOH TeopHu JOMKHO OBITS 
OTbICKaHHe HeIMPHBOAMMBIX YHHTAPHbIX MpeAcTaBJeHHH rpynmbl (2), T. e. Be- 
WMUHH, KOBAPHaHTHbIX OTHOCHTeJIbHO 3TOH Ppyllbl H AOMYCTHMBIX B KaueCcTBe 
BOJIHOBbIX (pyHKUMH. BonHoBasd PyHKWMA pery/ApHoro MpescTaBJeHuaA rpyt- 
fbr (2) aBsseTcaA C(PyHKWMOHAaIOM oF f* (x) 3 (2): 


b= ¥[f? (x)], (13) 


ja onepatop R, (x) uMeeT BUA 
Ry (x) = 


L0G) 3S 
oer aS) 


(14) 


Tak kak R, (x) He KOMMyTHpyeT C OMepaTOpoM BBIOOpa CHCTeMbI KOop- 
AuHat f* (x), TO MsMepeHHe UMMyJbCa B orpalHyeHHoM oObeMe BO3MO2%KHO 
JUUb Tp HeonpeyeneHHOoH cHcTeme KOOpAMHAT. 

6. SayaHue CHCTeMbI KOOPAMHAaT PaBHOCHAbHO HJeHTHPUKALMM OT[esbHbIX 
TOuUecK KOHTHHyyMa HM HYero He TOBOPHT O MeTPHYeCKHX CBOMCTBaxX Mpo- 
cTpauctsa, KOTOpbIe J{OJKHbI OMHCbIBATbCA MeTpH¥eCKHM TeH30poM. JL 
BOHOBOH cbyHKUMH (13) MeTpHyeCcKHH TeH30p ABJIAeTCH ONepaTopoM Bua 


or (x) = LOO | ay go, (y)3(y— F(x) = 


ox” Ox” 
Of aff 
= 2 ge (f), ieee) 
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THC gy (y) —MeTpuueckui TeH30p B KaKOH-TO OfHOH. CHCTeMe KOop\HHa 


Ten30p pv (x) Takxe He KOMMYTHpyeT C R, (x). B cmelwasbHOH Teop 
OTHOCHTEIbHOCTH 2°, MOXKHO BbIOPaTh MCeBAOEBKJIM]OBbIM. 

7. IIpu nepexage K OOmleH TeOpHH OTHOCHTEJIbHOCTH iis (x) caeqy 
cuHTaTb (pyHKUMOHaJIbHOH TepeMeHHou BOJHOBOH cbyHkuHH. EcrecTBeHHOCT 
O6oOOWeHUA TeEOPHH Ha CuTyYaH yueTa PpaBMTaHH ABJAeTCH CJIeACTBHEM MIP 
BHJIbHOrO KBAHTOBOMeXaHHYeCKOrO OMMCaHHA CBOMCTB MpOcTpaHcTBa — BpeMeH 
Tlomaras g®,(x) PaBHbIM CBOeMy ICeBOeBKJHAOBY 3HaueHHIO, Mbl, MOBHY 
MOMY, Tak2Ke COBepliiaeM HellpaBoMepHYy1l0 B KBaHTOBOM MeXaHMke Olepala 
MpocToro OTOpacbIBaHHA CTeleHeH CBOOOAH, CYUeCTBOBaBIUMX B rpaBHTally 
TaK KaK 93TO HMpocToe OTOpacbiBaHve MPOTHBOPedHT COOTHOMIEHHIO HeOMpey 
JI@HHOCTH M@XKy COMpsXKeHHBIMH KOOPAMHATOH WM MMMyJIbCOM, COOTBETCTBY 
WWMMH 3TOH CTeNeHH CBOOOLHI. 

8. Unrepecno ormeruTb, yTo cooTHomeHua (10) BrepBble ObilmH PakT) 
yeckH yuTeHbt Tomouaroli (4). MWmenno, yaa yHKuMOoHata b[txyz] MOK 
onpeyeuIHTb yqoBseTBopsiomuli (10) onepatop Ry, (x) 


ot BS 
TALES XZ 
R (x, t) = 18 (t —txyz) = Bye” 
(16 
ax 8 
XYZ 
TeM CaMbIM B ypaBHeHHu 
2 
is We IME 1 
Ot yz, ‘ ( ) , ( 


BOJHOBad PYHKUMA KOBapHaHTHa 10 OTHOWMeHHIO K PYHKIUMOHAJIbHOU nepemal 
HOH tyyz. 

9. IJpu Beroge cooTHomeHnli (10) wucno H3MepeHHH mpocTpaHcTBa He AE 
JIAeTCA CylWecTBeHHbIM. IlosTOMy yCJIOBHA HHBapHaHTHOCTH HepeJIATHBUCTCKO) 
KBaHTOBOH TeEOpHH OTHOCHTeJIbHO KOOPAHHATHBIX MpeoOpasoBaHHl TpexMepHory 
IIpOCTpaHCTBa MMeIOT Ty Xe cbopmy (10) c TeM HUIb OTMGHeM, 4TO 6-byHKuUL! 
TpexMepHa, a MHJeKcbl NpoOeratoT 3HayeHua i, j = 1, 2, 3. 

OTH YCJIOBHA B HePeJIATHBHCTCKOM KBaHTOBOM MeXaHHKe  BbIIOJIHCHb 
HanpuMep, (Id HepeATHBUCTCKOH BOMHOBOM byHKuMH v(x) onepaTop A; (HW 
wuMeeT BHI 


a} 1 08 (x—y) 
i 


Ri(y)= ; ox yar 97 Oy. (4 


Tlostomy v30%KeHHbIe BbIIe COOOpaxkeHHA He S3AaTParMBalor Hepes ATHBUCT 
CkOH KBaHTOBOH MexanHuKu. Iny6oKoe oTmMuNe STUX TeOpHli COCTOHT B TO 
WTO B TEOPH NOAA KOOPAMHATHI ABMAIOTCA C-YHCAMH, a B Hepe/ATHBHCTCKO} 
KBaHTOBOH Me€XaHWke — omepaTopamn. | 
10. B nacrosmjee Bpema pacnpoctpaHeHo MHeHHe O TOM, 4TO JIA mpeojone 
HHA BOSHHKAIOIIMX B NOJIeBbIX TEOPHAX TPYAHOCTeH HyKHbI NPHHWNNNabH 
HOBbIe (usHyeckHe nye. C pasBuBaemMOli TOUKH 3PpeHHA Gosee HEOTMOKHO: 
3ajayen ABJACTCA HE OTbICKAHHE HOBbIX, a KOPpeKTHad POPMyHPOBKa CTapbt! 
(busH4ecKUX Hel OTHOCHTeIbHOCTH HM KBaHTOBBIX CBOLICTB MaTepHH. 


Mockosckuit rocyjapceTBeHHblii yHuBepcuTer Tlocrynusio 
um. M. B. Jlomonocopa 11 VI 1956 


UMTHPOBAHHAS JIMATEPATYPA 


We iAieeim tian: i, Wa gener, Proc. Nat. Acad. Sci.- 34 O11 1948 
ioe oN. M. D irac, Rev. Mod: Phys., 21, 399 (1949). 3. M. ie e€ ub ae a 
M. A.Hatimapx, J. of Phys., 10,93 (1946); Wan. AH CCCP, cep. marem., 11, 411 (1947) 

S. Tomonaga, Progr. Theor. Thys., 1, 27 (1946). 
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‘ PH3HKA 


3. B. LWMOJIBCKHM u JI. A. KJIMMOBA 


IMUMCCHOHHbIN CNEKTP KOPOHEHA B PACTBOPAX 
MPH HH3KHX TEMMEPATYPAX 


(I1pedcmasaeno axademuxom JI. A. Apyumosusem 9 X 1956) 


1. B page upexbiqyuqux pador Haleli na6opatopun (*°), a Taxxe B paboTax 
% Boysua u B. Bpokuexepcra (*,°), 6b10 nOKasaHO, YTO HeKOTOpble MHOrosjep- 
{ 51€ KOHJJeHCHPOBaHHble apOMaTHYeCKHE YIVIeEBOAOPObI B pacTBOpaX HOPMaJIbHbIX 
Bapabuvow (HauHHas C H-MeHTaHa), 3aMOpOXKeHHbIX up 77° K, ator cneKTpbi 
J yOpecueHUHH H PocopecueHUHH, COCTOAMIHE M3 CTOIb Y3KHX MONIC, YTO OHH 
POryT ObITb Ha3BaHbl «JIMHHAMM>. B WHTHPOBAaHHBIX PpaOoTax Obl NpPHBeeHbI 
MpvMepbl OAWHHAAMATH apOMATHYCCKHX YIVJIEBOMOPOJOB, CMeKTPLI KOTOPbIX 
aloT N0O0OHy!0 KapTuHy. Bewio oOpamjeHoO BHHMaHHe Ha TO, YTO 9Ta KapTHHa 

OSHHKaeT TOra, KOra PaCTBOPHTeJIb 3aMep3aeT KPHCTaJIMYeCKH; HalpoTus, 
pacTBOpHTeAX, MaolluX pH 3aMepsaHHH Mpospaynyio cTeKTOOOpasHyto 
haccy (cnelMasIbHble CMeCH, CHHpTbI), CleKTp pa3mbipaeTca (°,°). Hakonen, 
bIMO TOKa3aHO, YTO HaHOoulee OslarONpPHATHBIe YCJIOBHA JIA BOSHHKHOBeHHA 
'TPYKTYpbl CMekTpa HMeIOTCH B TeX TapacdWHaX, y KOTOPbIX pa3MepbI C-OCH 
JIEMeHTapHOH AYeHKH KPHCTaJla OH3KH K pasMepaM H3y4alouluX MOJIeKy.J. 
_ Bsuyy Toro, 4TO Haluiw paHHue PoTorpaduu CleKTpOB Obl CyemaHbl Ha 
ipHOope Cc HeJOCTaTOUHOH JIA BbIABJICHHA BCeX JleTaslel paspemaroulel cno- 
OOHOCThIO, ObIJIH BbIMOJHeEHbI H MpOMepeHbl HOBbIe (oTorpapuv Ha mpHOopax 
O 3HaUHTeIbHO GOOuIbIel paspellatollel CmOcoOHOcTBIO (TpexXIpH3MeHHbIHi 
TeKJIAHHbI cnekTporpadb MCII-51 c AmuunodpoxycHow Kamepou, sMHelinaa 
qucniepcua 6,3 A/mm mpu 4000A u cnextporpad c quddpakuHouHol pemerKon, 
iMHHeliHaa jucnepcua 6,3 A/mM mo Bcemy CrieKkTpy). 

_ 2. Kak ye yKa3bIBalocb panHbuue ('), CleKTp @syopecleHyHH KOpoHena, 
CHATDIA B yKa3aHHbIX YyCJIOBHAX, XapaKTepH3yeTCH HasIMYMeM OJIM3KO pac- 

JOJIOMKEHHDIX Tap JIMHUM C paCCTOAHHeM Me2KJLy KOMIIOHEHTaMH, TMOCTOAHHbIM 
(Id J[aHHOrO paCTBOpHTemx, HO MeHSIOWIMMCA pH mepexoye OT oOyHoro 
IpacTBopuTeia K jpyromy (86 cm? B reKcaHe, 70 cm* B renTaHe H 38 cm + 
3 OKTaHe). 

_ Paccmorpum, HanpHMep, cieKTp B reKcaHe (cM. puc. 1). ON OTKpbIBaeTcx 
sna6oi smunvet 4262 A, KoTOpylo Ha OCHOBaHHH COOTHOINeCHHA CO CIIEKTpOM 
jorsomenua (°,°), cueqyeT comocTaBuTb nepexofzy O'->O”. Ouako 9Ta JMHAA 
‘Tak Ke KaK COOTBETCTBYIONIMe JIMHHM B rellTaHe MW B OKTaHe) B JelCTBHTeJb- 
OCTH He ABAAeTCA CaMOM KOPOTKOBOJIHOBOM, TaK KaK Ha paccTOAHHH 86 cm? 
oT Hee B (bHOJIeTOBy!O CTOPOHY Jle%KHT JIMHHA 4246 A. Ecnu mpvHaAtb 06e 3TH 

WHHUM 3a Havaso cueTa HM OOpasOBaTb pasHOCTH Me2Ky YacTOTaMH STHX JHHHU 
H COOTBETCTBEHHO BbIOPaHHBIX MOCJeYIOUHX JIMHHH, TO BeCb CI€KTP, BKIOVAaA 
SPO J\JIMHHOBOJHOBYIO YaCTb, U30OH/YIOMLYIO JIMHMAMH, MOXHO pasOHTb Ha JBe 
MOCJIeJOBaTeJIbHOCTH, MOBTOpAIoOUHe Apyr Apyra B OTHOWeHHH YepesoBaHHA 
WaCTOT, HO CMeIleHHbIe OHA OTHOCHTebHO Apyroli Ha 86 cm™ (pue. |, a). 
Tako %Ke pe3yJIbTaT NoydaeTcA WM B AByX Apyrux PacTBOpHTeNAX, TellTane 
H OKTaHe,—- TOJbKO cMelleHua OyyT cooTBeTCTBeHHO 70 u 38 cm ** (puc. 1,6). 


* Mpi Ip 9TOM MoKa OCTaBsIAeM B CTOPOHE Oo/ee TOHKHE AeTaIH CNEKTPOB, Kak, HallpHMep, 
JOABIEHHe CIYTHMKOB IpH paccrosHHH 15—20cm—! oT OCHOBHOH JIMHHH, a TAK2Ke CMOMKHbIN XAPAaKTEpP 
1yO/ICTOR B [VIMHHOBOMHOBOM YacTM cHeKTpa (KaxKaq JIMHUA B CBOIO OVepeb pacienineTcA Ha 
IBa KOMIOHECHTA). 
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OueHb BaxkeH CJleAYIOUM (pakT: IPH COMOCTAaBJICHHM BbIACJeHHbIX TAKUM o6p| 
30M B pa3JIMUHbIX PaCTBOPHTeIAX NMOCJeMOBAaTebHOCTeM OKA3bIBAaeTCA, ur 
3a WCKJOUeHHeM HeEMHOFHX OTJeJIbHbIX YacTOT, BCe 9TH NOCMeOBATeJIBHOCT, 
mMexy codol copnagaior (Tradn. 1). TlockonbKy, TakHuM O6pa30M, BJIHAHI 
PacTBOPHTe/IA CKa3bIBaeTCA TOJIbKO B BeJMYMHE OTHOCHTeCJIbHOrO CMeIIeHh| 
o6eHX OCeOBaTeJIbHOCTelH, CaMH 9TH MOCJIeOBaTeJIbHOCTH eCTeCCTBEHE 
CBA3aTb C M3uyualoulel MOJIeKyJIOH, T. e. C KOpOHeHOM. K coxKaJIeHHt, 
CIeKTpbI KOMOMHAalMOHHOrO pacces#HHA, HH MH*ppakpacHble CIeKTPbl KOPOHeP 
He W3BecTHbI. MoxkHO HayeATbCH, OHAKO, U3BJIeUb MOJIb3Y U3 aHaJIOrHH B CTpy! 
TYpe MEY KOPOHeHOM H 6eH30JIOM, Tak Kak Oe STH MJIOCKHe MOJIeKYyJIbI Ip} 
HajwleKaT K OJHOL H TO Ke TOUeYHO rpynme cuMMeTpuH Deny. Aa sToro Ksact 
TeOpHA py ycTaHaBMBaeT MpaBusla oOTOOpa, COrliacHO KOTOPbIM Tlepi 
xol 0’ +0” jomKeH ObITb 3allpelleH m0 cHMMeTpHH (°). B cBoOo,Hny 

! 


MOJIeKyJIax OeH30/a (B ras000pa3HOM COCTOAHMM) sallpeT CHUMaeTCAH aHTHCH 
MeTPHUHBIM KOJIe@OaHHeM €y¢* 606 cm, fecdbopMupylolulMM MoviekyJly. B my 
mekyJle KOpoHeHa nepexoy 0’->+0” TaKxKe JouDKeH ObITb 3alpeljeH NO CHM 
MeTpuu (8), OJHaKO B HallHX YCJIOBHAX, B 3aMOPO2XKeHHOM KPUCTas1JIMECKG} 
pacTBope, 3ampeT MOxKeT ObITb CHAT BOSMYILaIOWHM BJIMAHHeEM PaCTBOpPHTedii) 
[lockombkKy BCe-TakKHM BepOATHOCTh Nepexofla OyeT MaJia, COOTBeETCTBYIOMNIA) 
JIMHUA OyyeT ca6oH UH, KpoMe TOTO, ee HHTCHCMBHOCTb, AOJKHA CYULCCTBEHE 
3aBHCeTb OT paCTBOPHTesIA. OTO M HaOJOMaeTCA Ha CaMOM JeJle. 
Oxa3bIBaeTCa, OHakO, UTO aHaslOrHA C OeH30JIOM HeT ropa3sO Jab 
YeM MOKHO OblIO OKULaTb. B caMoM JeJle, Tab. 1 NOKa3bIBaeT, YTO WaCTOTH 
HawOovlee CHJIbHO MpecTaBJIeHHble B KOJIeOaTeJIbHOM CIlekTpe OeH30Jla, IPD 
CYTCTBYIOT Tak2%Ke WH B CMeKTpe KOPOHeHa. OTO, Mperke BCero, YaCTOTA NOTH 
CHMMeTpH4HOrO KOJIeOaHHA Qyg (4acTOTa «bIXaHHA») YyruiepOHOrO cKeJer 
992 cm!, KoTOpad B TOM HM J\pyroM clleKTpe HMeeT HHTCHCHBHOCTb, JaJeKi 
MpeBocxo,aAllyio ocTasbuble **. [I]pucyrcTByeT TakxKe YacToTa 3070 (°), B mpeyé 
JlaX MOPpeuiHocTeH coBlafatollad c YacToTOH 3062 MOMHOCHMMeTPHUHBIX KOVJIE 


OJIM3KUX K yKa3aHHbIM B MOCJIeqHeM CcTONOUe YacTOTaM OeH3OJa, HaOIOaeMbl} 
MOUTH HCKJNOUHTeJIbHO B ero CNeKTpe KOMOHMHalMOHHOrO paccesHHaA. Hapsayy 


HeHa, HO He BCTpeyaloulWxXcd HH B KOMOHHANMOHHOM, HH B HMH@pakpacHoy 
cllekTpe OeH30u1a. OTMeTHM Cpe HUX CHJIbHYyIO YacTOTY 365 cm +, MpoHcxoxKIe 
HHe KOTOpoH He ycTaHOBsIeHO. CileqyeT OTMETHTb TakxKe, TO Cpe S9TUX Fé 
CTOT He BCTpe¥alorcd YacTOTbI OH3KHe K XapakTePHCTHYeCKMM YaCcTOTAaM HOF 
MaJIbHbIX NapaduHos (°). CueqyeT, BUPOYeM, OFOBOPHTbCA, ITO STO yTBepXKIE 
HHe He OTHOCHTCA K MaJIbIM YacTOTaM (<_100 cm +), KoTOpble BOOOIe He H3BeECTHb 
3. Hapany c dayopecuenuveli, KOpoHeH B 3aMOPOXKeHHBbIX pacTBopa! 
NaeT elle KeJITO-3eJleHoOe CBEYeHHe OOJIbIION JIMTeIbHOCTH (t=9 cex.). MuTepnp 
Tall MOMOOHOTO JWIMTeJIbHOrO CBeYeHHA Kak 3alipelljeHHoro TMepexofa Tp 
IJIeT — CHHrYJeT B HACTOAMee BPEMA MOXKET CUHTATbCA IKCMeEPHMeHTaJIbH 
okasaHHol. CrexTp cboccopecilehuHH KOpOHeHa MPHBOAUTCA Ha puc. 4 U 
Hallero mpeyblywero cooOmenua (°), rye, K COXKaeHMIO, COBCeM He BBIIIlWI 
cable JIMHHM. Hecmorps Ha OoubULyI0 COXKHOCTb 9TOFO CleKTpa M0 cpaBHe 
HHIO CO CNeKTpOM q.lyOpeclleHUHH, €fO TaK%KE MOXKHO pPa3JIOKUTb Ha JB 
MOCJIEQOBaTeJIbHOCTH, CMeWeHHbIe pyr OTHOCHTebHO pyra. OToMy 
cnocoOcTByeT pa3JIM¥Had WHTeHCHBHOCTb o60“x cmeKTpoB. Mx orHo 
CHT€JIbHOe CMeINeHHe OTJMYaeTCH, OHAKO, OT CMeLNeHHA CHeKTpOB (bryopec: 
HeHUHH B TOM Xe pacTBoputesie. Tak, B rekcaHe OHO paBHo 58 cm pMecTo 8 


8 - 
Smecb H asbmle, a TakKxKe B Ta6n. | OOosHAYeHHA MH HYMepallMA KONeOannit GeHsoN: 
jarorca mo Tepu6epry (°). 
** CHJbHO pa3MBITHI ‘KONTYP ‘STO MHHUM Ha coTorpadbuax puc. 1 ecTb cmemcTBHE 
Opeowla, KOTOPbIM. BbIsbIBaeT MHHHA 992 cm—}, HHTeHCHBHOCTb KOTOpOH NpHOmM3HTeMbHO | 
100 pas npesbimiaer cpe2HIOlO MHTeCHCHBHOCT OCTaIbHbIX HHH cneKkTpa. | 
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JAH, 1. 4114, Ne 6, UWnonmpeKkuit, Kuumosa 


Pue. 1. 


jf 


Ta6Onuna i 


ee ee ee a 


Tlo 2aHHbIM 
Beox Cc (5) nasa Bauskue gactorsl 6en300a 
patage DEAE Koponena (H3 chektpa komOuHanHoHHOro 
B renTaHe paccesHuaA) 


141 i ass en 
= = 295 
364 365* 365 
448 449* 420 
484 484* 480 
596 598 ais 
615 Vig (Cj) eog = 605 
820 821 825 ia out 
847 849 850 V1 (A ig = 848,9 
992 992 995 be pele 991 6) 
1030 — a 
1068 = — 
1105 — — 
— ne 1155 
— 173 — Vay (| Gog = 1175) 
1200 1200 5S. Bolas 
1218 128% 1220 
1284 1286* 1290 
1399 1400* 1405 
1418 1419 — 
1434 1430" ~- 
1452 1452 — 
1473 1474 ms vis’ (CC elu = 1475) 
(H. kx. uactota 6exH30a 1478 — 
1485) 
1715 GAS 1745 Vo+2 X 365=9924-730=1722 
1734 1734 — 
1788 1787 — 
1800 1800* — 
1810 — es 
1879 1882* — VY. x. uacrota 1880 (?) 
— 1896 1900 
2022 — 2020 
== = 22D) 
2346 2345 2345 Qvo+365= 2349 (?) 
2364 2364 — 
as sais = == 2925 
= — 2776 — = 
— — 2790 PIO — 4 
a 2808 2800* 2810 
= a — 3070 v (CH) ag = 3062) 
= =. = 3250 
= = 3720 
B (bmyopecueimuu, B reliraHe 52 — BMecto 70 u, HakOHell, B OKTaHe — 13 


BMecTo 38 cm. 
TlockoupkKy B STOM cylydae, Tak 2%Ke Kak H B Cilyyae *ulyopecueHuUMH, Mpo- 
MCXOMAT MepeXoj[bl K KOJeOaTeJIbHBIM YPOBHAM HMKHETO CHHTyJeTHOrO CO- 
CTOAHHA, ClleyeT OKUJaTb, YO B PasHOCTAX YAaCTOT KarKJOH NOCMeAOBATeJb- 
HOCTH BOCIPOH3BeyTCA Te 2Ke KOMeOaHUA, KOTOPble MOyualoTCA H3 CNEKTPOB 
dayopecuenuuu. B ra61. 1 Mbl HaxOquM NOJTBepxKeHHe STOrO OrKUAAHHA. 
Syecb 3Be30UKOH OTMeYeHbI YacTOTbI KOJIeOaHHH, KOTOpble Ha CaMOM Jleue 
ABIAIOTCA OOUIMMU JIA cCieKTpoB dbsyopecueuun u cocdopecuyenuuu. MuTe- 
PecHO OTMeTHTb, UTO STO KaK Pa3 Te YACTOTHI, KOTOPble OTCYTCTBYIOT B ClleKTpe 
6en30na. Ham mpescrapasetca, YTO STOT PakT MOXKeT OBIT BNOMIHE TIpaByo- 
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NOJOOHO OObACHeH H3MeHeHHeM KOHHrypauHv MOJIeKyJIbl B TPHIMJIeTHOM |) 
(OvpaquKabHOM) COCTOAHHH HW CBASaHHbIM C HMM H3MeHeHHeM CHMMeTpH 
MOJIEKYJIbl, B CBOIO OYepesb BeAYLIMM K H3MeHeEHHIO NpaBHJ OTOOPa. To, aa 
B TPHIJeTHOM COCTOXHHH MOJIeKYyJa JOJKHA HM€Tb CHMMETPHIO, OTAMYHY!O OF 
CHMMeTPHH CHHryJieTHOrO COCTOAHHA, HeEOJHOKPaTHO YKasbIBaJIOCb Np aHay 
juge cnekTpa dboctbopecuenunu Gen30oa (%). : 

4. TIpwunna BO3HHKHOBeHHA J[ByYX TMOCJIeMOBaTeJIbHOCTeH CO CMeLIIe¢HHeM,) 
XapaKTepHBIM JIA pacTBOpHTeia, WO CHX MOp He sicHa. Dbl BbICKa3aH pau 
runotes (3,°,8), HO BCe OHH BbISbIBAaIOT CYyIlecTBeHHbie BOspaxeHua. JA BbI-| 
ACHeHUA 9TOTO BaXKHOFO BOMpOca HeOOXOAUMO WHpe pasHooOpasuTb yCJOBHAI 
9KCIepHMeHTa: H3YUHTb CNeKTPbI OOMbWerO YHCJa BeleCTB PasHYHOK CTPyK+ 
TYPbl, H3YUHTb BJIMAHHe 3aMecTUTeJIeH, BJIMAHHe TeMiepaTypbl HM T. I. 

ABTOpbI BbIpPaxkaloT HCKpeHHio1w GvlarogapHocts I]. I]. Deomunosy 3a mpe 
JOCTaBsIeHHe BO3MO2%KHOCTH CHATb CIeKTpbl KOPOHeHa Ha ero cllekTporpate ¢ 
up®pakWHOHHOH pelieTKoH. 


Mockosckul rocyapcTBeHHbIit Tlocrynus1o 
rewaroruyeckuu WHCTHTYT 9 X 1956 
um. B. V. Jlenuna 
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673 (1954). 39. B. WnoapeKkudk, JI. A. Kaoumosa, Marep. 4-ro Cope. no w10-} 
MHHecueHuHu 20—25 uiona 1955 r.; Mss. AH CCCP, cep. dus., 20, 471 (1956). *E. J. Bo-} 
lehn, B. Brocklehurst, J. Chem. Soc., 1954, 3875.5 E.J. Bowe -n, B. Brocka 
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Torsage Akaygemuu nayr CCCP 
1956. Tom 111, Ni 6 


¢ TEO@HSHKA 


A. T. KAJIAWIHAKOB 


HAMATHHYMBAHHH TIPH3M B OTKPbITOH HW 3AMKHYTOH WENAX 


——_——_—_—_—__——. 
(ITpedcmaeaexo axademuxom | O. 10. Il mudmom | 23 IV 1956) 


HcceoBanua ocraTounHoli HuyKunH B, B TeXHUKe OObIMHO NpOUsBOATCH 
; HaMarHHyeHHbIMH TeJlaMH, NowyunBunMu B, B mpollecce HaMarHHynBanHus 
3aMKHyTOH Wenw. Ho cymecrByer OoNbUIOM KMacc Ted, OCTaTOUHAA HAYKUMS 
SOTOPEIX OOpasyeTCH B OTKPbITO! Wel — MbI HMeeM B BUY pasmuyHbIe ropHpe 
MOpofbl, B OCOOeHHOCTH — XKesIesHble MaPHETHTOBble PYAbl, KOTOpble HaMarHu- 
#MBaIOTCA B 3eMHOM Hove. Bo3sHukaeT BOUpOC, OyJeT JH OUHAKOBA OCTaTOUHAA 
#IWAyKUMA Tela OAMHaKOBOH (OpMbI H3 OHOTO MH TOFO Ke BelllecTBa pH Ha- 
MiarHHuMBaHHH B OTKPbITOH HW 3aMKHYTOH WensaAx. Pemenve 9TOH 3aqauH HMeeT 
*yUleCTBeHHOe SHaYeHHe KaK JIA TreOPu3HKH, Tak H JIA MAarHWTOCTaTHKH B 
JeJIOM. 

OKCHePHMeHTaJIbHOe pelweHHe STOM 3aauM MbI MpPOBORUIH Ha CTaJIbHbIX 
Ipu3Max c ceyenHem S = 0,81 cm? vu AumHoli oT 225 Jo 27 mm (7 mpu3M). II pusmer 
daMarHuYMBasHCb WIM B 3aAMKHYTOM Wel 9JIEKTpOMarHHTa WIM BHYTpH Covle- 
aOHa c OAHOpOAHHIM TOJlem B 100 9pcr. (oTKpbiTad wenb). J,ia KOHTpomsa 
joaBeHCTBa HHAYKUMM B Mpolecce HaMarHH¥eHHA B TOM HM Jpyrom cyrydae Ha 
cepeqHHY IIpH3M HajleBaJlacb MaJieHbKaA KaTYIUKa, KOHIbI KOTOPOH coeHHs- 
MHCb c (ulloKcMeTpoM. Kora BKOuaICA TOK B COJIEHOH WH BHYTPH ero BO3- 
HWKaJlO MarHHTHOe OJIe HalpsaxenHocTb1 H, TO yepe3 KaTYIKy Npoxo,w 
OMmpeyeJIeHHbIt MOTOK WHHYKUMH. OTa BeJIHYHHa OTMeYallacb (pJIIOKCMeTPOM. 
‘Jaee TOK H3 COJeHOHa BbIKIIOUAaICA, H IPH3Ma OKa3bIBaslacb HAMarHHYeHHOH 
'B OTKPBITOM Wen; c Heli NPOH3SBOJHJINCh B LaJbHeHIWeM H3MepeHHA Kak pacripe- 
WesieHHa OCTaTOUHOH HHAyKuHH B,, Tak HW HallpsxKeHHOCTH TOA BOKPyr Hee. 
[]pu HaMarHHueHHH B 3aMKHYTOM Well IpH3Ma 3ax%KMMaJlaCb Mexy NoOcaMH 
‘QJIeKTPOMarHuta, WH TOK B KaTYUIKaX 3JIEKTPOMarHHTa NOJOupaJicA TaKOM CHIBI, 
yTOObl MOTOK HHyKIWH Yepes cepeqHHy OOpa3ya Obl COBeplIeHHO TeM Xe, 
‘Kak WU TpW HaMarHHuHBaHHu B OTKPbITOH WellH. 

Takum OOpasom, Bce OOpasiibI KaK HBOTKPbITOH, TaK H B 3AMKHYTOH Lenn 
‘HaMarHv4MBasIHcb Tp OJHOM H TOM 2%Ke MOTOKe HHAYKIUMM Yepes cpefHee ce- 
yeHHe Ipu3Mbl. B 3aBHCMMOCTH OT BeJIMUHHbI (T. €. OT OTHOLMCHHA JIMHbI TIpH3- 
MBI K CTOpoHe momepeyHoro ceyeHHs) STOT NOTOK UMHAYKUMH MeHAVICS 
or 8820 raycc (np « = 24) yo 1059 rayce («7 = 3), a OTHOCHTebHaA BeIMUMHA 
ocraTounon ungyKuun (B,/B) —or 0,53 yo 0,02 B cepequHe mpH3M. 

Vspecruo, ¥ro pacnpeyesieHHe HHAYKUMM B IPH3MaTHuecKOM MarHlite BAOJIb 
ero OCH NOJYHHAeTCA MpHOJM3UTeIbHO MapadomMyecKoMy 3aKony (",”). Tor 
3aKOH CUHTAeCTCA HACTOJIbKO Hajle2KHO BbIJep2KHBAaIOULMMCA, UTO OH IIPHMeHAeTCH 
WIA W3yYeHHA HeOMHOpoAHOcTelt HaMarHHyHBaemoro Tesia (*). Mpr HccseqoBamH 
pacnpejleseHHe MHAYKUMH Mp MOMOMIM OYeHb Y3KOH KaTYIKH, Nepef{Burato- 
melica BAOb HaMarHHYeHHON MpH3Mbl; MOTOK MHAYKUMH Yepes KaTyIIky H3Me- 
pasica dbrroKemetpom. Ha puc. | noKa3aHo pacmpeyedeHve HHAYKIMM B MIpH3- 
Max, HaMarHHUeHHbIX YKa3aHHbIM BbIle OOpas0M; KpHBble pacmpejeJieHHA 
PpasmMUHbI IA OTKpBITOH MW 3aMKHYTOH eneH. 

Cneqyioulee ypaBHeHve XOpoOllo mpexcTaBaneT pacnpeyewenve MHAyKUM 
Bomb ocn X (Hadai0 KOOpAMHaT — B Cepej{HHe NpH3Mbl), HalijleHHoe Ha ombiTe: 
B 


sale eet 
Brix) == Brm — og ee Cin ys x? (1) 


rye Brm— MaKCHMaJIbHOe 3Ha¥eHve OCTaTOYHON MHAYKUMN B CepesMHe OOpasia) 
Brn— OCTaTOYHaA WHAYKUMA Ha KOHWe OOpasua, / — MomyANHHa MPH3Mbh 
C — mocrosHHas, 3aBHCAlad OT JJIMHbI MarHHTa. SHak Nuiioc Nepe MOcMe RAHN 
qleHoM OepeTcH B cly4¥ae HaMarHvYeHHA B 3aMKHYTOM Well, 3HakK MMHYC 
(pH HaMarHHuHBaHuy B OTKpbITON wenn. SHayenue B,, paccaHTanlos 10 STO# 
(opysie, copnajaeT C JaHHbIMH SKCIepHMeHTa C TOUHOCTHIO JO 1—3 % Kos} 
buuveuT C A JJIMHHbIX MarHHTOB IpHMepHo B 3,5 pasa Ooulbule Mpu Hamar Hui 
YHMBaHHM B 3aMKHYTOM Wenu, Jem B OTKpbITOH. Jia KOPOTKHX MarHHTOB C OTHO| 
IUeHHeM JIMHbI K WOnepequuky He Oombue 10 STH KOSpDHUMeHTH NPHOMSHY 
TeJIbHO Oj[MHAKOBBI. | 
Jia BbIACHeHHA BOMpOca O TOM, KaK pacHpefemseTcA OCTaTOunad nn 
UMA B OTJ@JIbHbIX HeOOMbIUMX JJICMeHTaX TIPH3Mbl, UPHMeHAJIMCb MPH3MBblh 


f 


eayce 
2ayee & 
& y 
A = 
I 3 F 
A 
2 20 
fs > yS 5 
10 0 
oa 4 
ES ZO 
8/mm 2 
Pde FAVAFACAFAV AEA 
27MM 
Puc. 4 Puc. 2 | 
Puc. 1. Pacmpegenenue ocraTounol nHAyKuHH B, BAOb OCH OOpasta B 3aBHCHMOCTH OT 


ANMHEI OOpasya: A — o6pasell HaMarHH4eH B OTKpbIToH wenu; 6 — oOpasel, HamarHHueH 
B 3aMKHYTOM Wenu 
Puc. 2. Pacmpeneienue ocrarounoi uuazyKunu B,B cocraBHoM o6pasue: A — oOpasert 


HaMarHH4eH B OTKPbITON wenH; Bb — oOpasell HaMarHH4eH B 3aMKHYTOH Wenn 


COCTaBJICHHbIe H3 OTJCJIbHbIX MpHUINMpOBaHHbIX [pyr K Apyry KyOMKOB, KO+ 
TOpble B WeJIOM COCTAaBJIAJIH MpH3My, PaBHOBeIHKY!0 CMJOWHOM Mpvsme. Taku 
COCTaBHble MIPpH3MbI 3a%KHMaJIHCb B HeEMarHHTHble JepKaTesH WH HaMarHvuHBa 
JIMCb KaK B OTKPbITOH, Tak H B 3€MKHYTOM WenaX. SaTeM H3MepsANacb OCTaTOU 
Had WHAYKUMA Kaxkoro OTJebHOrTO KyOUKa COCTaBHOM MpH3Mbl. Oxa3asoc 
(cm. puc. 2), ¥TO pacmpeyesIeHHe OcTaTOUHOH HHAYKUMM M0 OTAeJIbHbIM 3s1eMeH 
TaM IIPH3MbI COBEPIWeHHO pasJIMYHO JIA OTKpbITOH MH 3aMKHYTOH Lene; npH 
HaMarHHYiBaHu B 3aMKHYTOM Wen KaxkUblii KyOUK UMeJI MpakTMuecKu OfMHAa- 
KOBY!IO BeJIMYMHY HHAYKUMM MO OCH MpH3M, a B OTKPBITOH enw MHAYKUMA: 
KYOMKOB pacnpeyenamacb TO tmapaOomuuecKOMy 3aKOHy. 

Ja TOrO uTO6bI BLIACHHTb, KaK BuIMAeT pasMarHMyMBarollee NOse pHsMi 
Ha paciipefevieHHe HHAYKUMH B HUX, H3MepxAJIOCb H3MeHeHHe NOTOKAa HHAYKUNK 
HaMarHH4eHHbIX MpPH3M B KeJlesHOM ApMe. Ha puc. 3 MoKasaHO pacnpeyeseHHe 
HaMarHW4eHHOCTH Mpv3M, CHATOe B ApMe. M3 sTux rpatbuKoB cleqyeT, YTO MOTOK 
HHYKUMM, 3aMbIKatolllWiicd Yepes APMO, 3HAYHTeJIbHO OOJIbUIe Y NPH3M HaMarHu- 
YeHHbIX B 3aMKHYTOM Wel, YeM B OTKPbITOM WeNmM. ITO HW MOHATHO, ECM MPHHATB 
BO BHHMaHHe pacmpeeseHve OCTaTOuHOrTO HaMarHHYeHHA 93JIeMeHTOB IpH3M, 
WaHHoe Ha puc. 2. 

Oro 2e KacaeTCH BHEIIHeErO NOM BOKPYF IPpH3M, HaMarHMYeHHbIX TeM Hi 
APYrHM CiOCOOOM, TO HaslOxwKeHHe ApMa Ha IIpH3Mbl, HAMarHMYeHHbIe B 3aMKHY- 
TOM UelH, MalO yMeHbINaeT HallpaxxXeHHOCTh BHellIHero mova. Hao6opor, 
BHeCIIHee MOE MpH3M, HaMarHWYeHHbIX B OTKPbITOH Wenv, 3HaYMTebHO CHH- 
*KaeTcH, KOPa TakylO NPH3My Mbl WOMelljaem B ApMO. Ha puc. 4 noKasaHo 
H3MCHeHHe HallpA2KeHHOCTH COCTABJIAIOMeH NOJIA, NepleHMKyJApHO ocH 


IIPH3MBI. ITH rpadukH, NOJYYEHHbIE NpH NOMOWN aBTOMaTHYeCKOrO MarHHuT- 
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i 3 » 

oro mouemepa (*), NOKaSbIBalOT, UTO PaSHOCTb HalpsxKeHHOCTeli NOH BOKPyr 
IpH3M Oe3 ApMa MH B APMC, HaMAarHHYeHHbIX B OTKPbITOM Wel, 3HadHTe/IbHO 
Obie, YM Taka Xe pasHOCcTb AVIA MpH3M, HaMarHHYeHHBIX B 3aMKHy- 
cayoc 


ao eayce P 


15 


Fae 


27mm 45 mu 2] mm 45m 


Puc. 3. Pacnpeyenenve ocraTounoli nH_yKUuH B,. xpusm, 


CHATOe TPH’ 3aKIOUeHHH MIpusM B 2%xeNesHOe ApMo: A — 
MIPH3MbI HaMarHHyeHb! B OTKPLITOH menu; 5 — mpu3mbI Ha- 
)[MarHHueHbl B 3aKpbIToi renH 


TOM wenv. Takad 3aKOHOMePHOCTH HaOJIOfaeTCA JIN cocTaBmollel 0A, 
MlapaJiieIbHOH OCH mpH3M. 

Yka3aHHble BbIIle 3AKOHOMepHOCTH HaMaPHHYHBAHHA TpH3M OObACHAIOTCA B 
OCHOBHOM CJle{yIOWIMM: IIpH HaMarHHYMBaHHH MpH3M B 3aMKHYTOM Wenu HaMar- 


. IpemM opem. 


nated Rabel 

726 bad 

486 ss 
ay Vi \ 


apMo u 6e3 spma: A — oOpa3el HamarHHueH B OTKpbITOH uernu; 5 — oOpasell Ha- 
MarHHyeH B 3aMKHYTOM Wenu; 7 — one oOpasua 6e3 apma, 2 — nome oOpasiia B 


’ 

Puc. 4. Pacnpemenenve noma Z oOpasua, CHATOe MPH 3akIOYeHHH OOpasia B 
! 

9 

sapMe, 3 — pa3HOCTb 9THX NOWeH 


HHUMBarIollee NOe OHOPOAHO H OCTaTOUHaA WMHAYKUMA KaxKOTO dJIeMeHTa 
TIPH3MbI OMHaKOBa; pasMarHHUHBalolllee NOMe B OoJIbiWelH CBOeH YacTH BO3- 
HUKaeT NOC Te H3bATHA OOPasla U3 3aMKHYTOM Wenv; IpH HaMarHH4dHBaHHH 
B OTKPBITOH Wem OcTaTOUHaA MHAyKUMA OOpasyeTcA OMHOBPE Me HHO 
C BO3HHKHOBeCHHeM pa3MarHHUMBaloulerO MOA, BCJIeEACTBHe Yero HaMarHHuH- 
Barolllee NOJle CTaHOBHTCA HeEOHOPOAHbIM MW OCTaTOUHaA HHAYKUHA B KaxKOM 
3yleMeHTe pacmpeseiseTcH MpHOIH3HTeMDHO M0 MapadommuecKoMy 3akOHy. 

Ilocrynusio 

17 IV 1956 

WMUTUPOBAHHAA JIMTEPATYPA 
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BHUMM, B. 10 (70), 49 (1952). 3A. Tr. Kanamuuxkos, Usp. AH CCCP, cep. reopus., 
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Jloxnayn, AKaqeMun Hayk CGCP, : . ; 
1956. Tom 141, Ne 6 jf 


TEXHHYECKAA PHSHK4 


Bb. S. MHHEC u 9. © YAMKOBCKHHK 


PEHTTEHOrPA®MYECKOE ONPEXEJIEHHE KOIP@S®HVUNEHTOB 
PETEPOAUOPY3HU B CIJIABAX, OBPASYIOUIMX TBEPJIbIE 


PACTBOPbI 3AMELNEHHA 
(Ipedcmaeaeno axademuxom IT. B. Kypotomosoim 3 VJI 1956) 


I. Pentrenorpaduyeckoe H3MepeHue KosppuUneHTOB rereposuppy3sHu Moxe 
HaWTH lIpwoxKeHhe HapsAy C WHPOKO pacMpocTpaHeHHbIMH «pafMousoTO! 
HbIMM» MeToaMH (!) B CBA3H C OarompHATHbIMH OCOCeEHHOCTAMH peHTreHorpa 
(pHUeCKHX MeTOJOB, MO3BOJIAIOULMMH OJHOBPeCMeHHO QHKCHPOBaTb H CTpyK 
Typy (CTpyKTypHoe cocTosHue) oOpasyoB. Jlo CHxX Op peHreHOBCKO 
onpefesienve KostdbunventTow Aupdy3uu D BbIMOJHAJOCb B OOJIbIIMHCTBe CALy 
qaeB IPHOIWKeHHO: JaBaslacb olleHKa BeHUnHbID Ha OCHOBaHMY onpefese+ 
HHA TIyOMHbI xX, Ha KOTOpy!O Mpousouia AuppysuA 3a Bpemsa 7, m0 d@opmMyA 
D ~ x?/t. Haxoxkyenve KOHUeHTpalluoHHOH 3aBucumMocTH D tTpeOyeT BbIAC 
HeHUA paciipeseJeHHA KOHUeHTpalul B OOpa3ziie (B pa3sJIHYHble MOMCHTHI Bpe~ 
MeHM). Ota 3aava MoxKeT ObITh ycielHO pelieHa peHTreHorpa@uyeckH B CH 
cTeMe, re NOCTOAHHAaA pellleTKH OOHAPyXKUBaeT JOCTATOUHO 3aMeTHY! 3aBHCH-} 
MOCTb OT KOHUCHTPallWH, KaK 3TO OObIYHO MMeeT MECTO B CIJIaBaX MeTAJIJIOB,) 
oOpasylolluX paCTBOpbI 3aMellieHuA. PasyMeeTca, pactipedeseHve KOHUeHTpa-} 
WMH MOXKHO peHTreHorpaduyecKH OMPeeHTb TOJIbKO B CJloe, rlyOHHAa KOTO} 
poro MopsayKa TOJUMHbI Tak Ha3bIBaeMOro TOJIYMOTOMLaollero PeHTTeHOB-} 
ckoro cuioa I/u, rye » — KoasdbuuveHT MorsolleHHA MmpHMeHsAemMoro ei | 
HOBCKOrO H3u1ydeHHA. OcyliecTBIAA JIA MpoOcToTbl OHOMepHoe pacnpeseuenue 
KOHUeHTp aw, MOXHO BbITOJIHHTb pellieHe yKa3aHHol 3aqaud Tak. Ha nyiocky1o 
MaACCHBHYWO IlaCTHHKY OMHOrO H3 KOMMOHEHTOB | JoJWKeH HAHOCHTbCA TOCKHH 
*Ke Clow Apyroro II Trommuns / < 1/u. Or nofo6uoro oO6pasuia, ecu Hanpa- 
BUTb Ha Hero NY4OK PeHTTeHOBCKHX yet CO CTOPOHbI KoMMoHeHTa I], MoxKHO! 
NOMYYHTh PeHTreHorpaMMy C HHTepdepeHUHOHHBIMA JIMHHAMH OOOHX KOMIIO-; 
HEHTOB. 

B mpoctefuiem cayaae, Kora 06a KoMNOHeHTa OyyT OONaqaTb OAMHAaKO-| 
BoH pelleTKol, Ppa3guMualollelicA JIMINb pasMepaMH 93JeMeHTapHOH saueliKH, 
MOMKHO OyfleT HaOuOfaTb Ha PeHTTeHOrpaMMe NO Be JIMHUH C OAMHAaKOBbIMA 
HHAeKCaMH OTPaxKeHHA Ha HEKOTOPOM paccTOAHHH Apyr oT Apyra. Ec co-! 
CTaBHY!0 WlaCTHHKY HarpeTb JO TemMMepaTyp, MOCTaTOUHbIX JIA ocyllecTBuJe-| 
HUA Auppysuu, B pesybTaTe MocseqHel B MwaCTHHKe MOABHTCA HeKOTOpoe 
paciipedeseHHe KOHMeHTpauHh lo ruiyOuHe c= c (X) H BOSHHKHET COOTBETCTBY-. 
FOWWee H3MeHEHHe MOCTOAHHOM KPHCTaJJIMYeCKON pelleTKH a Cc rayOHHON. | 

Ilo saBucuMocTH NocTOAHHOH pellieTKH OT KOHUCHTPalluu, sABJIArOllelica 
B N€PBOM IIpHOWKeHHH JIMHeEHHOH: a = ay + (a2 — a,)c, MOXKHO JIerKO ompe- 
ACIMTb H3MeHeHve yrsia, NOX KOTOPHIM JosKHa HaOsIOLaTHeA HHTepdbepeHIHOH- 
Hat JIMHHA OT CNOA Ha TuyOMHe X C KOHUEHTpallveli pacTBopa, paBHoli c. 


: Xr 9,1 © 
Kak cera, sin § = = (Zhi) L (B mpocreiemM cyyyae KyOnYeCKOrO KpH- 
cTaa). 
CymMMapHoe peHTreHOBCKoe OTparxKeHve aHHoil MMHHM OT CuloeB, HaXxojsa- 
IMMXCH Ha pasHOH TyOuHe, OyeT COOTBETCTBOBATb HaJlOXKeHHIO HHTepdepen- 


UHM, NOJyYaeMbIX Mok pasHbIMH yraMM B COOTBETCTBHH C 3aBHCHMOCTbIO @ OT 
x (Yepe3 TMocpejcTBo ¢c). 
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4 Ecam B canoe rommunbi / nomyautca Bea ramma KOHUeHTpauul of 0 gol, 
a pexTreHorpamme OyjleT HaOwl0aTbca pa3sMbiTad Movoca B HHTepBasle yrJIOB 
YEKAY JIMHHsMH OOOMX KOMIOHeHTOB. Murencusuocrb d/, OTPaxKeHHA CuIOeM 
HWiuiHHbI dx Ha riyOune x BbIpasuTcsH tbopmyvioh dJ, = I,ge-¥'*, rye I, — 
JHTEHCHBHOCTbh TepBHYHOrO My4Ka; g — MHOXKUTeNb, YUYTHIBaIOMli ocBe- 
Biaemyio Mlowaqb, «koapPuuveHT oTpaxkeHusa» nNepBHYHOTO WyyKa MT. I: 
— koshpuunent NYTH JyyeH B OOpasue: k = | +] 1/cos26 |, Korga nep- 
MUHbIC MyYOK HanpaBleH NepleH{ukyJApHO MOBepXHOCTH OOpasua; 

dl, [I = pke—Pkxdy 


We | — WHTeHCHBHOCTb OTpaxKeHHA OT «OecKOHeYHO» ToICTOrO co (x—>co) 
‘Jaa cnaBa Toi Ke KOHWeHTpalun, J = [oq/yk. Viurerpupys sto cooTHomenue 


© ray6uHe oT 0 Ao X (KOHUeHTpauMto cunTaeM MeHsIoUlelica OT Cy No C), nowy- 
(4) 

1 4 ° 

mn hk <= == = al, HJM 


Co 


i” = —— 


Ip wHTerpHpoBaHHH OblWIo MpHHATO, uTO uk paBHO cpeqHemy 110 KOHIe€HTpa- 
IHWH 3HaYeHHIO 9TOH BeJINUHHBI. 
€ 


BeauunHa HWHTerpaua \dh, €CTb CYMMapHasl HHTCHCHBHOCTb OTpaxKeHiA 
a e Co 

Ha yUacTKe pasMbITOH MOJIOCbI OT MeCTa JIHHHH OAHOFO H3 KOMMOHEHT (KOHIeH- 
palluA C,) NO TOUKH, COOTBeTCTBYIOWelH KOHUECHTpallu C; MocweqHAA werKo 
ONpefesIAeTCAH MO BeJIMYHHE NOCTOAHHOM pelleTKH u yruly 9. 

Benuuuna J mpecTapiaeT HHTerpaJibHy!0 HHT€HCMBHOCTb TOM Ke JIMHHH 
JIA clilaBa cpefuero coctaBa. Ilyctb L = L(s) ecTb KpuBad pacmpeyesenua 
HTCHCHBHOCTH B 3aBHCHMOCTH OT yrvia (MO OCH aOcClMCc OT/IO%KeHO CMelleHHe 
'S, IIpOMopUMoHabHOe yrviy) AWA pa3sMbITOM MosOcbI, HaGO,aemolt pH peut- 
ireHorpaduyeckoM uccseqOBaHHH OOpasila, oOafarollero rpayWeHTOM KOHLeH- 
iTpaunh. [lomHad HHTeHCHBHOCTb NOJIOCbI Ha HMerOUleMcA rpaduke, B3ATOM B 


& 
IPOH3BOJIbHOM MaculTaOe, OyqeT XapakTepH30BaTbcaA cyMMoH J =a LAs = 
' ) 


= af, rye « — HekoTopbiii Koadpuuvent; 2 — nuowlab KPHBOH; Sy — Wn- 
c 


So 
'pHHa MoJOCHI, a BeIMYHHa HHTerpasa \ dJ, upeAcTaBuTcsa BbIpaxkenvem aLLAs 
0 
Co 


'C TEM Ke KOSPPHUMEHTOM MPOMOPUHOHAbHOCTH %, KOTOPbIM He BOWeT B OTHO- 
‘WeHve yKa3aHHbIX BeMUHH, *burypupyroulee B (I). 

Takum o6pa3oM, Mo 3KCHepHMeHTaJIbHOM KPHBOM pacipeeJeHHA HHTeHCHB- 
‘HOCTH JerKO MouIyaHTb JaHHble AA NOCTpoeHHA KpUBOlL x = x (c): 


s 
4 
in| — a Deas | 
x(c)=— ekg A aor ees aE (2) 
Tem cambIM MoxkeT ObITb yCTaHOBJIeHO pacmpefesieHHe C=C (xX). 
Tludbepenuupys ypapuenue (1) no c, HaliyeM: 
dx Dy gente M 2’) 
dott) cars ata? 
rae M = ds/de — KoncTanTa, XapakTepu3yoljad MaciiTaO HHTepdpepeHitHoH- 
HOM Mosocbl, Nosy4aemol Ha peHTreHorpaMMe oOOpasila, B eAMHHWAaX C, OCTAJIb- 
Hble OOO3HAYeHHA YKa3aHbl BbIILe. 
®opmysia (2’) yqoOna AA HellocpeAcTBeHHOrO onpeseseHHA TpaHeHTOB 
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KOHUCHTPpalu B TOUKAX C pasHBbIM x. C MOMOM[bIO sTOH POpMYyJbI MOXAHO ON} 
qenatp dc/dx, He NpHOeraaA K AUGHPepeHuuHpoBaHHW Kp 
BoH pacupeqReneHuawc C=C (x). , | 

B mpefbiqyiux paccyxeHHAX He yuTeHo elle, 4TO saan 
JIMHHA JlaxKe B Gye OMHOPOAHOrO MO KOHUCHTpalluu oOpasia UMeeT HeK 
Topylo KoHeuHylo0 mupuny As, H xapakTepHsyeTcA Kakol-To pyHKuMeH pad 
mpejevieHiA HHTeHCHBHOCTH F(s) B ipefemax STO WHpHHBI. ae 
Haat KpuBaa L(s) nomysaeTca B pesysbTaTe’ HaJIORKeHHA CeMeHCTBa CMellleH 
HbIX KpMBbIX Bua F(s). B Toukax L(s), OTCTOAMMX OT kpax MOJOCbI Ha pad 
CTOAHHe Ooubie As,, CyYMMUpyl!OTCA OpAUHaTbI BCeX YAaCTKOB NOCHE NOBATe MBH 
CMeIICHHbIX KPHBbIX F(s). : 

Ec 2ke B39Tb TOUKH B L(s), OTCTOAMLMe OT Kpad MeHbile YeM Ha ASp, Th 
CYMMHpOBaHis opfMHaT BCex yuacTkoB F(s) y2Ke He Tomyuaercs. Urt06 
BHeECTH IOMpaBKY Ha 9TY HeTOUHOCTb, OOA3aHHYIO KOHeYHOM «MHCTp 
MeHTaJIbHOl» WHpHHe WHTepdepeHUMOHHOM MHHMM, MocTaTOYHO YMHO2KUT) 
OpAuHaTbI yuacTKOB moJocb! L(s), mpHuieraloulMX K KpaxiM, Ha OTHOIWEeHH 
ASo As 


\ F(s) ds/\ F(s) ds, rye As — paccTrosHve paccMaTpHBaeMoM OpAMHAaTHI ok 


0 0 
Kpax nmonocnt L(s). 

II. Onucannpiit Bpiie cnoco6 JouKeH OKasaTbCA OCOOeHHO YAOOHbIM Ml 
ompefesmeHua Kos@PuUHeHTOB Aupby3HuH B oOpasiax, MpHroTOBJICHHbIX NyTer 
HaHeCeHHA TOHKOFO MOKpbITHA (MOpAAKa HECKOJIbKHX JeCATKOB MHKPOH), TOM 
IMHa KOTOPOrO NpHOJM3HTeJbHO paBHa TOJILMHE MOJYyNOroWlarwllero CJC: 
Y pa3HBIX MeTAJJIOB, AIA HavOosee MOAXOAAMero MPH CTPyKTypHbIxX Uccsey 
BaHHAX PeHTTeHOBCKOFO H30yYeHHA JMHbI BoMHEI ~ 1,5—2 A. Ilocne Haya 
Kalle TepMHYeckoH oOpaOoTKH (Auddpy3sHoHHOM BbIepxKKH Ha IpOTAKeHH 
At,) B lpHuJleratolleM K NOBepXHOCTH Coe OOpasila, HMerFOLIeM TOMMY NOpAAK 
TOJIMMHbI MOKPbITHA, MOJyYHTCA HEKOTOPoe pacnpeseseHve KOHUeCHTpaly 
c = C(x), KOTOpoe MOKHO OyeT ONPeeHTb C NOMOLIbIO PeHTTeHOCTpyKTyp 
Horo HMccJIeqOBaHHA YKa3aHHbIM Bbille WyTeM. Ilo kKpHBoH pactipesemeHua c(x 
WM 3HayeHHaM dc/dx MOxKHO OyfeT BLIIMCAIUTS B P@YHKUMM OT KOHUeHTpaluH , 
3HaveHHA «CYMMapHoro» KosdpuuveHTa reTepowuppy3suu D, Bxofsatiero 


oc 0 0 
ypaBHeHe 5> = 5 (D xz) (?).. ma mnpakTHyeckoro MpoBeyqeHua BbIMHC! 
ee 


jeHHH HanucanHoe AudpepenunaltbHoe ypaBHeHHe WeslecooOpasHo Mepeny| 
CaTb B KOHEUHBIX Pa3sHOCTAX, Moce Yero OHO NPHBOAUTCA MyTeM MpocTEIx mpe? 

oOpa30BaHHit K BUY 

X2 d 

1 0c 0c 
——'\ Acedx = =| — ad : 

eat 5 OX x. 2 Ox }x,’ (3) 
1 
3f\eCb 1 H X2 — KOOPAHHATHI ABYX MPOH3BONIbHO BbIOpaHHbIX ToOUeK, JIA KOTO? 
pbIX onpeewieHbl Take MH rpayuentb dc/dx, a Ac — usMeHeHHve 3HaueHUH 4 
B TeX Ke TOUKAX, BOSHHKIWee BCeACTBMe Audpy3suu 3a Bpemsa At). 
Ha yuactke, rge D He 3aBicHT OT KOHUeHTpalluy, ero 3Hayenne D, MoxHG 
HaHTH to dopmyuie oe || 


Sle ee 
Do = [dc / 0x], — [Oc / Axx, ° (4) 
SuHavenue D Mp Ju060M Apyrom c onpesemsetca no (3), ecH usBeCTHO Dj, 


Mmeem an | Acdx = [D xl. — Dy [ ae , oTKya 


1 r dc 

Rhy Ac dx + Dy Ea 
D (i) = laos ee (5) 
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| Murtepsan KOHUeHTpauni, rye D npakTuyecKH MOCTOAHeH H MOXKHO ompeyje- 
{tb Do, HaxoqAT Tak. OrkapIBaloT Ha rpaduKe B IIPOH3BOJIbHOM MacilTa6e 


j\cdx, a TakKxKe pa3HOCTh rpayHeHTOB 


ioldx]*, Ha Tom yuactKe, rye o6e 


M)UBbIE OKaXyTCH NapasiebHBIMH, 
7) NOcCTOSAHHO. 
) III. B xKayecrse mpumepa mpupe- 
')M BbIYHCIeHHA KOSPHUHEHTOB reTe- 
WAuhhy3sun AIA oAHoro o6pasua cu- 
empr Cu — Ni (9nexTpomuTuyeckan 
fmeuKa Cu, MOKpbiTaA 9vIeKTpOJIMTHYe- 
y<a Ni). Ha pue. 1 mpupogatcs penr- 
|HOrpaMMbl 9TOrTO OOpa3ua B Fe- 
3JIYYEHHH, MOJYYeHHbe nocse AHpdpy- 
M1OHHDIX OTKHFOB IIpH TemnepatTypax 
r-400 yo 1000°; npu kKaxyo Temne- 
yaType oTxKur mpoomKanca 1 yac. 
la puc. 2 noKka3aHa qdoTomeTpuyec- 
aa KPHBad pasMbITOH MOJIOCbI peHT- WMNOIBTES&I2ZS Y 
2HOrpaMMbl OOpa3uia oce OTKHTAa 
ipu 800°. IlyHkTHpoM OTMeYeHbI 3Ha- Puce. 2. Doromerpuyeckad KpPHBaA JHHHE 
2Hua L(s) Ha KOHIax, NomyyeHHble MU Taba acess Breet OTKUT 
yTeM BBeJeHHA NONpaBKH Ha HHCTPy- or TOUKH, B Cerone uence eas 
CHTaJIbHY!O IUHPHHy JIMHHH. nBt L 

Jjauuble, MOMeleHHble B TaON. 1, AOCTATOUHLI AIA ONpezeteHua Koscpu- 
weuTa Auppy3uu. 


Novepnenue +» 100 


‘ AVaOunHeneaae 


| s, Cs 5 s -404 
f NoNe cM are SGU BA LAS aan 2s i) ae etd By 
| 4 GF2 26 5612 0,169 0,00 2170 0,00} 350 
2 11,0 31 37,4 0,113 029 2170 1,34] 390 
3 13.0 36 28,6 0,086 0,60 2170 2,76| 380 
4 Layee, 42 AD) 0,061 0,90 2170 4,17| 400 
5 17,0 47 11,9 | 0,036 1,18 2180 4,40) 520 
6 19,0 a) 7,6 0,023 1,40 2180 6,40} 650 
7 PANO 58 oD, 6 0,017 4,58 2180 7,20 | 740 
8 Dede) 64 4,8 0,014 a) Tks 2200 SOY ea e3\0) 
) 20,0 69 3,8 OFOULS A930 2200 8,60 | 800 
10 PL SO) 79 3,6 0,014 2,06 2220 SO) |, 0) 
11 29.0 81 5 O.Aei0 015 Dee 2220 |10,3 | 420 
B42 31570 86 5,8 0,017 2,66 PEO) WO 2050 
13 33,0 92 7,8 | 0,023 3,50 2240 |15,6 80 


Yka3aHHbIM BbILUe CMOCOGOM ObIIO ycTaHOBJIeHO, UTO 3HayeHHA KOSpPuLH- 
uta D npu 800° cpaBHuTesbHO MocTOAHHbI NpH KOHWeHTpanuU Cu or 32 jo 
50 ar. %. Beno natineno D, = 10-107! cm?/cex, [dc/Ox]) = 350 cm. Orn 
laHHble HCMOIb3OBaIHCh WIA HaxoxKJeHua 3Hayenu D B unTepBase oT 36 Jo 
36 at.% Cu. Tlonysanvcb BestuunHbl D, MOHOTOHHO BO3spacTalolllMe C KOHUeHT- 
payveit Cu or Dy = 10-101 cm*/cex qo D = 19,2-10™ cm?/cek (Jud Cofep- 
Kanna Cu 86 arT.%). 

XapbKOBCKHii TocyfapCTBeHHBIli yHHBepCHTeT Ilocrynusi0 

um. A. M. Toppxoro 29 III 1956 
LMTHPOBAHHAA JIMTEPATYPA 

1A. A. Jl6oB, Yen. dus. nayx, 42, B. 3,409 (1950). 7? B. 3. Byrakos, Tubby3ua 

8 MeTamax H cnvaBax, locrexmayat, 1949. eh 
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Jloxnagn Akajemun nayr CCCP 
1956. Tom 111, Ne 6 


TEXHHYECKAS DUBUK) 


10. H. YXAHOB 


MUMMYJIbCHbIN METO] HCCJIEJOBAHHA POTOIJIEKTPHYECKHX) 
| {CBOMCTB p—n TIEPEXOJIA B rEPMAHUH 


(I]pedcmaeaexo axademuxom A. ®. Hodge 22 VI 1956) 


Ontuyeckve cBolicTBa p — nN Tepexofla B nocwieqHee BpeMA U3y4aH Pi 
cou, Jleropek, HpromaH (1°) u ap. OqHako MX ycTaHOBKa MosBousAsa TIpOrly) 
KaTb Yepes KPHCTaJJ TepMaHHA TOKM JIMIIb OTHOCHTEBHO HeEOONbIION TO 
HocTH. MbI BocHosb30BaIHCb 9JIEKTPHYeCKHMH MMMYJIbCaMH CJIO%KHOK opM 
c KoaPHUHeEHTOM 3anosHeHUs He Goslee 5%. ITO NOSBONHO NoApoOHee UccA 
JOBaTb ABJICHHA MOrOuleHHA MW MO/LyAWMM MHpakpacuHoro CBeTa, a Take 
ABNCHHe SICKTPOJIOMHHECWEHUMH Mp MWIOTHOCTAX TOKa B MMIy/bce Ha 2 Ti 
pa{Ka BbILlIe, eM ITO BOSMOXKHO B MpPOCTOM CHHYCOMasIbHOM pexKHMe. 


Voc Td HOB Ka 


30H wHpHHoH 0,15 mm. Ilocae mpoxo 
Ae@HHA CKBO3b TOJULy TrepMaHHA U3sy4s 
uve (> 1,8 uw) HanpaBansocb Ha dor 
conpoTuBieHve PbS tuna ®C-Al, 9u1eK} 
puecKHH CHrHal KOTOporo HocsIe ycus 
HUA pervcTpHpoBalicA Ha oOCWHIJorpa 
30-7 (Oz). Ha mytTaH cBeToBoro noToR 
ObIIH NOMeLLeHbI [Ba BpallarolluxcA CH 
Ay, “ I, Aaa PopMupoBaHUA CBeTOBO) 
CHPHaJla CJIOMKHOK PopMbI. OiekTpuyeckk 
MMIIYJIbC, Mofapaembili Ha JMOL, PopMi 
PoBaJICAH H3 CHHYCOHAbI HecylleH wacToT 
(fmax = 22 KrIl) 3aMbIKaHHeM CKOVIb3ate? 
yrOuJIbHOrO KOHTaKTa. Kosddulvert 3 
NOJIHeEHHA UMMyabca Obit 5%, a MaKcl 
MaJIbHbId TOK B MMIyuibce jocruran 2; 
Popma HM BeM4MHa UMNysbCa ToKa Yepé 
AMOA PerHcTpHpoBaIHcb Ha COMPOTHBME 
Huu R ocunsorpadom Oy. 

Cxema NosBoulsila MofaBaTb Ha rej 
MaHHeBbIH MO, CBeTOBOl HM 9VICKTpI 
YecKHHi MMMYJIbCbI OfHOBpeMeHHo. Jue 
AJA STUX SKCHEPHMeHTOB HaMH HBr 
TOBMANCA H3 NPAMOYTOJIbHOrO MOHOKPHCTasia N-repMaHHUs c yJeJbHBIM Compe 
THBJI€HHeEM O OM-CM. Pa3sMepbl MOHOKPHCTada: B HallpaBseHHH SIeKTPHYUeCKO! 
ToKa/! = 3 MM, B HallpaBJIeHHH CBeETOBOrO NOTOKa d = 2 MM, TovillMHa b=0,5 mn 
Ilepexoq p — n Nouyyasnca cnaaBneHveM Topua 6pycka repMaHua Cc -WAHeM 
BakyyMe Ip Temiepatype 500° B TeyeHHe 2 MHH. c nocmesyiouluM 1/5-4acc 
BbIM CTYME€HYATbIM OXJaxKeHHem (7). KouTakT ¢ mpoTHBONOsO*KHOrO TOPE 
NO yyasicA CiaBeHHeM C OJIOBOM. IloBpepxHocTb AWosa TpaBulach B KHNALIe 
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/prupoue B Teyenve 20 mun. J[MoJ nomelilaica B OKHO MeTanmnuecKoli naHeJiH,. 
JS0PbI B OKHE 3aJIMBaIMCb HeNpospayHoh JIA HH*pakpacublx syyeli cmMonoli. 
| HHAHIO H OJIOBY NpHNaMBasIHCb MeQuble NpOBOAHHKH. Jina Kaxoro JuoLa 
}MMaJlacb BOJIBT-aMNepHaA XapakTepHCTHKAa Ha SKpane OCLHAOrpada u cpaB- 
MBalacb C XapaktepucTuKol JIT I] -7. Mecro u tun o6pasopapiierocs nepe- 
Aa ONpefeIAIHCh MO MakcuMyMy qorTo-34c. PesysbTaTbl mpoBepKu o6pa3- 
1B NOKa3aHbl B Taos. |. 


Pe3syfbTATH HécnexoBAaAHHG 


Jina XapakTepHcCTHKM ABNCHHS MOLYIAWHU CBeTa MbI TlOJIb30BaUCb Koad 
MIHeCHTOM MO/yJIAIHH 

Ip dy 
x=, (1) 


}e Jo — HHTCHCHBHOCTh H31yYeHHA, Mpollieqwero yepes repMaHneBblli WHOM 
§:3 SIeEKTpHyecKoro ToKa; /; — HHT€HCHBHOCTb H3J1yYeHHA, Mpollesuero yepes. 
Mol pH mpoTeKkKaHHH Mo HeMy TOKa. 

> KosdpunnexT MofyAQuu OHO3HaTHO CBA3aH ¢ KoSduNMeHTOM Norso- 
MCHHA BBeJeHHBIX HOCHTeNeH: | 


hoesibenda: “Tp t ee rer. (2) 


ee 


fe /,— HHTeHCHBHOCTb H3JIyYeHHA, BXOJAMIerO B KpucTana; k — Koadpdpu- 
MCHT TIOPIOWeHHA HOCHTeJINMH, HaXOJAWIHMHCA B PaBHOBeECHOM COCTOAHHE 
| Kpuctase; k, — KoappvuveHT N0- 


OWIeHHA BBeJeCHHIMH HOCHTeSMU; Ta6auna 4 
— TOMMHHa KpHCcTawa. Pee Pees ‘Gils ; 
O x & O > it 
ae |e 2UN gael) 8 
a a € 23 % 
4 1 Z & | dat S. x ¥ 
—. nN 5 ise) i=} ~t Q = Ro 
Ry d 1—x & H Sz z Ba 3 
‘ e) i || PA = <5 Oe 
Jima onpeyestenuaA Kooppuuventa 
fOAYJAWHH Ha repMaHHeBblit WHO OHO- 1 p—n Bite) hig || a 46) 
|PEMe HHO OaBaJIHCb CBETOBOM H SJIeKT- grad ap i 0 | a 18 
MueCKHH MMIyJIbCbl, MpHyeM JVIH- rhe meeg aracieryg Orr ae 
a ? 2 | 
2JIbHOCTbh CBeTOBOrO HMMMybca Oblia pru-7| — | 300,0/ — | — | — 


lobule 9IeKTpHueckoro. Ha 9xKpaune . 
Wussorpapa O, peructpupyetca ABolinot umnyspe (puc. 2), KOTOpbI Jaer 
O3MOXKHOCTh HeMOcpeACTBeEHHO OMpeyeNHTb KOSdDUUHEHT MOJYIAUHMH. 

SaBHCHUMOCTb MOAYAAUNH OT TOKAa. M3mepenna. mpo- 
CJeHbI JIA pasHbIX OOpasiOB AvOJeB; TOK MponycKaJicA HMNYJIbCaMH TmpsA- 
MOYIFOJIbHOH QOpMbI B NPAMOM HallpaBJieHuh- 
Kosg@uuvenT MOJyYIAUMH BO3pacTal Cc yBeJIH- 
yeHHeM TOKa H CTpeMHJICH K mpeseubHOMy 
3HaveHHIO pH OombuMx TOKax. Bemuunna ko- 
SdPuuveHTa 3aBHCHT OT  BbINIPAMJIAIOWLAX 
cBolicTB jHofa. O6pasen, Ne 2, uMeBLUINH MaK- 
CHMaJbHbIM KOS@PHUMEHT BbINIPAMJeHHA, OOa- 
al W JIYuWIMMH MOJYyJIMpPYIOUlMMH CBOHCTBaMy 
(upH TOoKei = 2a x=60%). IIpH Toxe B 06- 
PaTHOM HalpaBJIeHHH NpO3payHOCcTb KpHcTaJa 
repMaHiA YBeJIHYHBalacb, OfHaKO HaOvlo,ae- 
MBIH SdcdekT MOJyJAWUHA Mad BCJIeCTBHe He- 
OObIUOH CHJIbI TOKa B 3allOpHOM. HallpaB— 
JICHHH. 

3aBHCHUMOCTb MOZYAAUHH OT NOAOKCHHA 30H Ja. 
Ipu waupuue cBeToBoro 30nJa 0,15 mM AMO, Nepemeliaicn B MHTepBate 3 MM 
THOCHTeJIbHO 30HJ|a MAKpOMeTpH4ecKHM BHHTOM. Ha pc. 3 Aun OOpasua Ne 2 
L = 0,031 cm, t = 14 pcek) noKa3aHa 3aBMCHMOCTb KOSpPuuenTa MOLyJA~ 
6* 123% 


Puce. 2 


MH 4 (POTO-39C OT MOMORKeHHA CBETOBOTO 30Ha OTHOCHTEIbHO mepexofa. B 
JIM4YHHa MMITyJIbCOB @OTO-3y4c ONpeyeaacb B BEHTHJIbHOM Pe2KHME, KOr, 
AMON, OcBelllaeMbIt MIpepbIBHCTbIM CBETOM, TOJCOeMHAJICA IPAMO K BBbICOK 
OMHOMY BXOjly ociIMuorpapa 90-7. Kak BuyHoO Ha rpaduke, KpHBbIe WN 
¢ H x HAYT NapadJieJIbHO B JIMHE 
HOM CBoeH 4acTH B NOJysorapudm 
yecKHX MacuiTa6ax. Ilo HakJo 
JIMH€HHOTO y4acTKa MbI MOTJIH O 
HUTb Wupdpy3svouHyro AHuy L. 

KOH MeToOy (°) NO3SBOJIAeT OMCHHTb 
cpeyHee BpeMA 2XKH3HH coon 


HOCHTeyIeH t, ecu koadduyne 
yu@py3uu IpHHATh paBubiIm D = . 
cm2/cek: t= L?/D (cM. Tadd. | 
PesyJIbTaTbI WCceqOBaHuH Mp 
CTpaHCTBeHHOM 3aBHCHMOCTH Mol 
JAUHK WH oTo-34c AA Apyrux i 
pa3llOB HECKOJIbKO OTJIMYHbI OT ff 
3YJIbTaTOB PHC. 3 HOO N10 pasMyy 
HAKJIOHOB JIMHeMHbIX YUaCTKOB (y Gi 
pasa Ne 4 3aBHCHMOCTb x Ooslee ™ 
yiora, 4eM ¢), J1HOO 10 CMelleHy 
MaKCHMYMOB (byHKWHH x H = (yo 
pasa Ne 1 sto cmelleHHe, JOcTHra: 
0,8 mM). Kak yka3aHO B TaOJ. 
o6pasen Ne 3 ume mepexoy TH} 
0 Qe 86008 Of Ofbtm =n’ Wa rpanuye repMaHUs C OF, 
Se _Paccmonnue l sonda om kpan - +Bom. Sex MOAYIAWHH B HEM Tai 
pats Ke HaGuOfaJICA, OHAaKO OH JeTa 
a HO He HCCyIeqOBaJICa. | 
SaBHCMUMOCTb MOAYMAWHH OT HecymeH 4YacToT] 
IIpeqBapuTebHO MBI H3Y4HIH WHeEPWHOHHOCTh oToconpoTuBsenua Pht 
4a atToro PbS ocBetlanocb uMnysJIb- 
CcaMH cBeTa, NO qopme Hu nO AH- 
TeJIbHOCTH COOTBETCTBOBaBLIMMH HM- 
MybCaM TOKa Yepe3 repMaHHeBblit 
auoy. Hecymjaa uacTota 3aqaBasacb 
Auckom J[, (cm. puc. 1). pu ypenu- 
YeHHM CKOPOCTH Bpalkenua yucKa J, 
Hecylfad “YacToTa JocTurana 20 Kru. 
~ @opMa cBeToBoro uMnywbCa H3y- 
Yallacb C MOMOL{bIO repMaHHeBoro 
qoroyquoya, B KOTOPOM cBeT Naya 
MpaMO Ha p —n-nepexoy. Taxaa 
PerucTpalua OKa3alacb nouTH 
Oe3bIHepUHOHHON. 
ONeKTPUYeCKHe CHIrHaJIbl Hecy- 
meh postin NOWYaHCb OT reHe- 
TO - — 
Borat Taxnm Sopa ceerovon PE Stn rnc ox J 
: u; 6 — umnyvibe Hanpaxenun ua PbS f 
KOHTPOJbHbIM HMINYJIbC, Tak Ke Kak KT; ¢ — ummyubc ToKa yepes muon f = 10 Ki 
if SIEKTpUyeCKH padoumi ummyape °— 4MMynbe Hanpaxenua na PbS f= 101 
TOKa Yepes AHO, OblWIH MOAYINpO- 
Ballbl Hecylelt YacToToH B uuTepBane 20 riy— 20 xr «q0 quay, IIpu 9 
ObIO0 YCTaHOBJeHO, 4TO, BBAAY HMHepuMONHOcTU (poroconpoTuBsenua Pt 


‘yileHH YacTOTbI B rpeOHe MMMyJIbca c YaCTOTHOM xapaKTepucTuKolt PbS 
‘aHOBJICHO, YTO YaCTOTHAA XapakTepHcTHKa SheKTa MOAYAWHU JIA BCeX 
JASOB HMeJla He3HaYHTeJIbHbIM 3aBall B OOJIaCTH BePXHHX 3BYKOBbIX YaCTOT. 
‘Ecau Obi yanocb nosyunTbh ocpekT MOAyAMH Ha KpeMHHeBOM AUOIe, 
| erO YacTOTHy!IO XapaKTepHCTHKY MOXHO HCCIeOBATh GesblHepILHOHHbIM 
DMaHHeBbIM AHOJOM, Tak Kak HavaJo apdekTa MOAYJIAWUHH KpemMHHA (A>1,2n) 
HT B CN€KTpaJIbHOH OOlacTH (hOTOYUYBCTBHTebHOCTH TepMaHua. 
QnekKTpOTIOMHHeCHe HUN A. Ha ycranopKe pyc. | mbI HabsI0- 
mM H cBeyeHwe repManHHeBoro Hosa. K coxanennto, oKHO PbS 6pi0 pac- 
ATaHO JIMUIb Ha y3KHM CBeTOBOH MOTOK, H MOSTOMY HCMOb30BaaCb JIMUIb 
OOJIbUIad YacTb U3yYeHHA JMOa, WH CBeYeHHe yaBaslOcb perucTpHpoBaTb 
bKO IPH OOJbUINX 3HAYCHHAX TOKA Yepes AHO B NPOMyCKHOM HanpaBieHHA 
>50 Ma). Ileppbie OWeHOUHbIE H3MePeHHA NOSBOJIAIOT CKa3aTb, YTO CBeYeHHE 
@JIMYHBaeTCA C YBeJIMYCHHeEM MIpAMOrO TOKa H MaJlO 3aBHCHT OT Hecyuleli 
\CTOTEI. 

Metof, paspa6oTaHHblli HaMH, MO3BOJIAeT, TAKUM OOPa3s0M, MpoclequTb Kak 
OTJe€JIbHOCTH, TaK H OJHOBPeMeCHHO BO B3aHMHOH CBA3H BCe (oTOSIeKTpHye- 
We ABJIGHHA, MpOTeKalollve B OJHOM H TOM Ke OObeEMe KPHCTaJIa OKOJIO 
n Tepexoja. 


Tlocrynuso 
14 VI 1956 


UWMTHPOBAHHASA JIUTEPATYPA 


PAG ha Gil bis omy Proce Phys. Soc., By 66)°588 (1953)5 "2 KL eho vec, =Proc: 
ist. Rad. Eng IRE, 40, 1407 (1952). *R. Newman, Phys. Rev., 91, 1311 (1953). 
feb. Briggs, R. G. Fletcher, Phys. Rev:, 91, 1342) (1953): 5 K. Le- 
Baye c, J. Appl. Phys., 26, 495 (1955). © F.-S. Groucher, Phys-Rev., 81, 475 
51). 7 A. Coblenz, Transistors Theory and Applications, London, 1955. 
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Wornxagn Akayemun nayrx CCCP 
1956. Tom 111, Ne 6 


XHMH 9 
B. C. ABPAMOB u A, C. KAITYCTHHA 


IPUPbHI «-OKCH- £-XJIOP-730-NPONUMJIPOChHHOBON 
M 1,2-9MOKCH-2-MPONMMJIMOC®HHOBOHM KHCJIOT 


(ITpedcmaeaeno axademuxom A. E, Ap6ysoseim 20 VI 1956) 


Tuankunhocpopuctbie KHCIOTbI KOHJe@HCHPyIOTCH C Pa3/IHYHBIMH aJIbye- 
NaMv HW KeTOHaMH ('). Peakua mpoTeKaeT JIerkKO H 9HEPrHyHO B MpucyTCTBUH 
TaJIM3aTOPOB,— STO aJIKOPOJIATbI UWeJIOUHbIX MeTaJJIOB HH Opranvyeckve 
WleCTBa, HMelollHe OCHOBHOM XapakTep. PeakUHH KOHJeHCalluH HAYT U B 
CyTCTBHe KaTaJIH3aTOpOB, S9HeprHyHO —C TaKHMH KapOOHHJIbHbIMH cOoe,H- 
HHAMH, Kak XJIOpadb (*), reKca- H MeHTaXOpalleTOHbI, H yMepeHHO — C HH- 
OOeH3a/IbyerHqaMH HU OeH3aibyerHyfom. Hanwuve 3amMecTHTeJA, YCHIMBato- 
2rO NOJIAPHOCTh KapOOHHJIbHOH rpynmMbl, CmOco6cTByeT peakUHH KOHJeHCalHH. 
B HacTosllel cTaTbe OMHCbIBaIOTCA Ppe3yJIbTaTbl HCCeAOBaHHH peakIHu 
HJICHCAalHH JHaKUMPOCHopHcTHIX KHCJIOT C XOPAalleTOHOM, KOTOpaa Tpo- 
WMT O€3 KaTalu3aTOpa pH HarpeBaHHH. HanOonee OnaronpuaTHaA Temmepa- 
pa B uHTepBae 100—120°. Peakuua mpoTeKaeT OTHOCHTeJIbHO Me/JIeHHO. 
O4 peaKUMH KOHTPOJHPOBaJICA MepHoquyecKHM H3MepeHHem KoOadppulveuta 
JeIOMIICHHA cBeTa. PeakuHaA TpoyomKalach NO TeX Op, mMoKa pedpaKyua 
} CTAHOBMacb MOCTOAHHOH. Kouyencalua, HaO OJlaraTb, HeT C SHOJIDHOH 
pMOH WHankUNpoccpHcTHIX KHCIOT, MOSTOMY peaKUHIO MOXKHO TpeCTaBHTb 
‘emoH 

CHgs 


O a | 
(ROz) XG = (RO)s,POH+CH,C1COCHsg — (RO)s pre Cape 
H | 
: O OH 
OJyYeHHbIe MPOAYKTH KOHAeHCAaHH mpeycTaBeHbl B Tabs. |. 


Sa Ou iy an 


Dhupl «-oKcn-B-xs0p-u3s0-ponuspocpuHOBOH KHCJOTHI 


CH; 


| 
(ROs) ain eee 
\ 


O OH 
CogepxanHe Cl B % Cogepxkanne P B % 
T B ee ere eee ee 
eee she enue 
HalieHo BEIYHCJICHO HaliweHo BHIYHCJIEHO 
| | 
H | —73—74 58,7 47,15; 17,33; 17,53 115,44; 15,02) 45530 
Hs 47—48 65,3 45,24; 15,11) 15,44 | 13,50; 13,23) 13,45 
cH, 79-80 57.9  |12'95: 12/97] 13°73 | 12/05: 14/70] 11/99 
aH, Ba3koe 50,6 42,24 °42,201 12,59 110,70; 10,67) 10,52 
mpo3sp. MacJio 
-C,H, 76—77 48,4 Vora 12) 32) 12739 id: 80:P10;, 92) 10; 82 
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, cm 
MennnoBylii sup. %-oKcu-8-xMOp-W30-MpOMMAPOCHHHOBOK KHCJOTHI Ob 
nomyyeH Konantom c coTpyquukamu (*) np o6paooTKe tbe HOJIOM npony ing 
peakUHH Tpexxslopuctoro dociopa H xsopaueToHa. Cama KMCOTa He OMMCaHE 


“OS TadOmuma 2) 


Duppi 1, 2-snoKcv-2-nponunpocpunoBoi KUCJOTHI 


CH3 
| 
(RO), P—C—CHg, 
nie ae 
© © 
. MRp ConepxKanue P B %) 
Temnepatypa Burxoy, 20 20 
Ly KHNeHHA B CC B% rp oe ep | 2 
HalizeHo | BbIYHCeHO Hal eHO 

CoHs 96—97/6 79,5 |1,4305}1,1138) 45,04 45 54 onto onew 
u-C3H, 95 ,97/6 41,2 |1,4252/1,0383} 54,64 54, 167 443802515790 
usHy 139—140/5 | 32,1*/1,4365/1,0313| 63,46 | 64,00 |12,25; 12,40 


c-C4Hy 125—127/6 | 58,5 |1,4333/1,0239| 63,56 64,00 (12,30; 12,30 


* OtTmensaenue NpOH3BOAHJIOCh OT CbIporo TipOAyKTa KOHJeCHCalHH, NO OTHOLICHH 
K KOTOPOMYy H jJiaH BbIxXO. Ec yuecTb NOTepH NpH OUHCTKE NpOAYKTa KOHJCHCAaMHhi 
TO BbIXOJ NPHMepHo yABanBaerTcH. 

Tlosyuennbie atpupbl NOABeprasHcb. o6pa6oTke CIHPTOBbIM PaCTBOPOM eJ{KO 
Kamu. Kak 4 cileQOBaulO OKUaTh, -MbI NOWyuHIH supp |,2-9n0KcH-2-nponA 
cocuHOBOli KHCJIOTHI, MpescTaBeHHble Ha TaOm. 2. Opupbl mpecTaBAKE 
OeCUBETHbIe 2KHAKOCTH, MeperouHsiollveca Ge3 3aMeTHOTO Pa3s0%KenNA. Orie 
JeHHe BOOpOfa YTHAPOKCHJIbHOH Tpynbl H OOpas0BaHHe OKHCHOrO eon 
WeslaeT HEBO3MOXKHBIM aCCOMHAallMIo MOJIeKyJI Yepe3s. BOLOpOAHy!o cBa3b (4 
C — P-csBa3b cCTaHOBHTCH MpoOuHOon. te 

Tloka3aHo, uTO AHamKUMpocHopHcTHle KHCJOTHI pearHpyioT MpH HarpeBan 
6e3 KaTaIH3aTOpa C XOPalleTOHOM H JaloT SPupbl «-OKCH-B-xXOp-u30-NponHpod 
@uHOBOH KucNOTHI. TlocweqHuHe Np OTHIeNJeHHH XJOpOBoJopofa nepexogs 
B odupbl 1,2-sn0KcH-2-nponusocpuHOBOH KHCOTE, C — P-cBa3b KOTOPbb 
CTaHOBHTCA TpouHoH. 


Ka3aHckuii XHMHMKO-TeXHOMOrHYeCKHH MHCTHTYT Tocrynuno | 
um. C. M. Kuposa 8 VI 1956 | 


UHMTHPOBAHHAA JIMTEPATYPA 


1B..C. .AOpamos, A. G Hasitytrmnona, >KOX, 25, 114) (1955) 
7W. FE. Barthel, P, A. Giggs. 5S, Ava UL J. Am. Chem. Soc., 76, 4186 (19 
‘J. B-Conant, V. BH. Walli Wem ordess ao! Gandheker, J. Am. Chen 
Soc., 45,7 62 (1923). 4 B.C. A6pamos, JI. Il. Cemeuosa, J.T. Cemeuos! 
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. Hoxnaagn Akagemun nayr CCCP 
1956. Tom 144, Ne 6 


XHMH jl 


M. M. ASAHOBCKAS xu B. HW. NAHCEBHY-KOJISAJIA 


| /JIEMCTBHE THAPOMEPEKUCH ALWETHJIA HA AJIKWJI®YPHJIOBBIE 
CNUPTbI 


( IT pedcmaeaexo axademuxom A. E. Ap6ysoeem 26 VI 1956) 


Jlelictpve HaKHCOT, B TOM UNCIe H ruyponepeKucu alleTua, Ha Henpe- 
WIeJIbHbIe YIIeBOJOPpOAbl H HEKOTOPbIe MPOH3BOAHbIe HX ABJAeCTCA OJHHM H3 
MeTOJOB CHHTe3a COeMHEHHH, CoOJepKallHX B MOJIeKYyJIe &-OKHCHOe KOVJIbIO. 
_ Mccsteqopanua, MpOBOAuBLIHeCA NO OKHCeHHIO THAponepeKUcbiO alleTuJa 
HEIPeJeJIbHbIX OKCH-COe@QMHEHHH MKHPHOTO H XKUPHO-apOMaTHYeCKOrO pxAJOB 
(8) moKa3aH, YTO CHHT€3HPOBaHHble 3THM MeTOJOM CIIMpTO- HW (eHOO-OKHCH 
‘ABJIAIOTCA BECbMa MHTePeCHbIMH COCAHHECHHAMH, IIPHYeM CBOHMCTBa HX B 3Ha- 
‘UHTeJIbBHOH Mepe oOnpesesIAIOTCA HX CTPOeHHeM. 

OxucsileHHe reTepOUHKJIHYeCKHX COCMHEHHH HaKHCOTAMH H3yYeHO JaJIeKoO 
He focTaTouHO. OxncwieHHe TepBoro mpeycTaBHTeJIA CHHpTOB dypaHOBoro 
paqa — dypusoporo cnuptTa ObI0 ocyllecTBuIeHo Besekenom (4), KOTOpBIH, 
OKHCJIHB (PYPHJOBbIN CNUPT ABYMA MOJIAMH THAponepeKHCH aLeTHa, NOMyunI 
no 80% CMOJIbI H JIHIIb B HeEOOJbIIOM KOsHYeCTBe JurHyApodypanuou-2 (I) u 
wakTou (II) 


CH—CHg, Cir! 
\ I | | 
Gal (Ge OG CH—CH,OH 
| 7 of mers 
O O 


BS. II 


Ham mpeqcTapsaiocb WHTepecHbIM HCCJIeqOBaTb AelicTBHe TruyApomepeKHucu 
alleTHa Ha aIKHI®ypHOBbIe CNUPTbI C pasJIMUHbIMM pakuKaslaMu B OOKOBOH 
Wen MPH pa3sMUHbIX YCIOBHAX OKHCJICHHA. OCHOBbIBaACb Ha paOoTax 10 
OKHCJI@HHIO HaKHCOTaMH J{HeHOBbIX yrvieBoqopoyoB (°) H HerlmpeeJIbHbIx 
CHHPTOB C JBYMA ABOHHbIMH CBA3AMH B MOviekyule (*,°) MOXHO OblIO OK MaTb 
Ip OKHCJIeHHH aKHAPYPWAOBbIX CNMPTOB NOYYeHHA PasAMYHbIX MPOAYKTOB, 
a HMeCHHO: B Culyuae OKHCJICHHA OAHOL ABOMHOH CBASH B MOJeKyJe ankusmdpypu- 
JIOBbIX CIMPTOB — o6pa30BaHHa AByX H30MepHbIX CnupTomMoHOoKHcelt (III—IV) 


Hc —CH HC—CH 

meee) CE lye 

TiC CACHE Siemans 
SA | SQ Aart| 
O OH 0 OH 
Ill IV 


B culyYae OKHCeHHA AByX JBOMHbIX cBAseH B MOJIeKyJe anKHbypHsoBblx 
cnupTos — o6pa30BaHHa cnupToquoKncn (V) H ABYX H3OMepHbIX OKHCeH MOHO- 
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auleTaTOB TpexaTOMHBbIx cuupToB (VI u VI!): 


1 Ga (Oubn HC—CH—0OH ie? WoT 
Avia 7| 
OC SOs eG | /ococtis [do 
HG 3G—GH==R HC Ce CHsCOOH CCH 
Soe rae <n 
O OH O | O OH 
OH 
V VI VII 


IIpuuuMasd BO BHUMaHve TOT dakT, 4TO Tp OKUCNeHHU pypdypH1OBoro 
cnupTa HW ApyruxX MpOMSBOAHBIX PypaHOBoro psa HaKUCMOTaMH YacTO OOpa- 
3YIOTCA MPOAYKTbI OKHCJIEHHA C 3HAYHTeJIbHO H3MCHCHHBIM YIJIePOJHbIM CKe- 
JIeTOM, HM YUHTbIBAad TakxKe TO, 4TO aJIKHI@YPHJIOBbIe CIHPTbl BeCbMa 
CKJIOHHbI K paCKpbITHIO ypaHoOBoro WHKJa MO BAMAHHeM Ppa3JIM4HbIX 
pearenToB (mpH elicTBHH CHMpTOB B MpHCyTCTBHH xXsOpoBoxopoya (7), 
pH peakuHH ruypaTauuu B mpucyrcrBHH KucoT (°°), npH peaKkIMu 
ruypupopanua (2°) uT. J.), MbI MOPIM OKMLaTh MPH OKHCJICHHM aKKIdypu- 
JIOBbIX CIIMPTOB rHAponepeKHcbIo alleTHa OOpa30BaHHa, KpOMe cCcOe,MHeEHHK 
C &-OKHCHbIM KOJIbIIOM, TaK2Ke MPORYKTOB C OTKPbITOH ellbIO YIrJiepOAHbIX 
ATOMOB. ) | 

Hamu mpopeyzeHo OKMCsIeHHe THApoMepeKkuCcbWO alleTHa CJIeAyIOWUX CIMMp- 
TOB (bypaHoBoro pala: sTHIypuOBOro cnupTa, A-mponuipypHNOBOrO cnupTa, 
H-OyTHypuOBOrO cnupTa, u30-aMHMIdypHoBoro cnupTa. CnupTbl OKHCJA- 
JIHCb rHponepekHcblo alleTHa W3 pacueTa OKHCJICHHA OAHOK ABOHHOK CBA3H 
cmMpta (OqHa IpaMM-MosekyJla rHypomepeKHcH Ha OfHY YTpaMM-MOJIeKYyJ1y 
CNHpTa) H OKHCJIeHHA JBYX JBOMHbIX CBA3eH cnupTa (4Be IpaMM-MOJIeKYJIbI 
rMponepekucH Ha OJHY rpaMM-MOJIeKyJIy cmMupTa). 


La6. ait dee 


%-OKHCH aIKHJIYypHJOBbIX CHHPTOB 


Cn’ % Hs % OH B% 
NoNe T.. Td ‘ : : Brixon 
5 5 5 
_ popmya Ba C 2 2 = z x B% 
e = e; i z 3S 
a ES a = Fy | 
VIII 69,5—71 99,45 | 59,04) 7,04 6,98 11,97 |. 14,80 48 
IX 57 ,D=nD9; Bidet 64.83.47 64525 | 7469 7,80.) 10,89 1. 40,62.| . 62.7 
x 82—83 63,021, Baebl 8 2) Bed 40,00 | 10,13 72,6 
pa 60—61,5 | 65,21 | 65,08] 8,64 | 9,09 9.231 > 9.02 1. 30 
HC—CH HC—CH 
eats fez 
os VUL HC C—CH—C3H,-w IX 
O OH ww OH 
HC—-CH HC—CH 
x oe ae ; 
HC C—CH--CyH,-1 xX HC C—CH—C;H);-ueo XI 
PAR | Seay | 
if Phin 5 OH 
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) 


Oxucsenve CHMpTOB npoBogqunoch 90O—95%-ti ruyponepekucblw alleTuJa 
*| pacTBope aOcouoTHoro adupa mpu Temuepatype 20—25°. Tlo okonyanun 
*)KHCJICHHA MPOAYKTbl peakUHH HeHTpamHs0BaJIMCb BOJHbIM PaCTBOPOM COJBI, 
pOCIe Yero MCCMEAOBAINCh OTeJIbHO MPONYKTbI, paCTBOPHMble B 3cpupe Hu Mepe- 
juequiMe B BONDI coi. Hamu wafiqeHo, uTo pH OKHCIeEHHMeaIKHIPYp WOBbIX 
(}HPTOB OHHM MOJIeEM THApOMepeKHCH alleTHa OCHOBHBIMM MpOyKTaMH peak- 
(HH ABJIAIOTCH MOHOOKHCH aJKHIypHOBLIX cnupToB (VIII, IX, X, XI), 
KOTOPHIe MpecTaBAloT CoOoN OecliBeTHbIe KPHCTaJIMUeCKHe BelllecTBa, pac- 
‘BOPMMble B OpraHHyeCKHX pacTBopHTemAx (Tab. 1). 

Oxucb aA-OyTHIpypusoBoro cnupta (X) nupH HarpeBaHun c XJIOPHCTBIM 
(IMHKOM H MPH ANUTeJbHOM XpaneHHH passaraeToH. OJHHM H3 TIPOJYKTOB pa3- 
IOKEHHA OKHCH OKasaJICH A-BalepHaHOBbIN aJbleru, HeCHTHPYUNPOBAaHHbIlt 
faMH M0 MpOAYKTY KOHJeHCalMM C [HMeOHOM. OOpas0BaHHe H-BaslepHaHOBOrO 
@abyerHya MOrio MpOW3OHTH OJlarofapA OTUeNJIeHHIO OT MOJIEKYJIbI OKHCH 
>yTuyputozoro cnupta (X) 6oxosBoli yenu. Ycranossenubili bak pacutenve- 
@HHH MOHOOKHCH X Cc OO6pa30BaHHeM aJIbyervya 3a CueT OTINeMeHHA OOKOBOT 
jjenH aeT HaM OCHOBaHHe H3 2 BO3MOXKHBIX (OPMYJI CTPOeCHHA MOHOOKHCEelt 
MankuspypusoBHIx cnupTos (III u IV) cuurats dopmysty III 6onee Bepoatuoili, 
Wak Kak NOOOHbIM paca c OOpa3s0BaHHeM aJIbJervgqoOB HaOMIOfacA HeOTHO- 
Skpatuo ("*1%) yaa cnuprooKuceli, y KOTOpbIX cNMpTOBad rpynma HaxO,UTCA 
78 £,%-MOJIO%KCHHH K OKHCHOMY KOJIbILy. 

) Ilpu oxucrennu ankusadypHsoBbixX CiupTOB JByMA MOJIAMH ruyponepeKucu 
SalleTHIa H3 MpOAyKTOB peaKIHH TO OKOHYAHHH OKHCJICHHA TOJbKO B culyyae 
HokuceHHuA A-OyTHIPypHIOBOrO CNHpTa BbIeseHO HeKOTOPCe KOJIHYeCTBO 
WMOHOOKHCH, MO CBOHCTBaM HJCHTHYHOH C MOHOOKHCbIO X. OcHoBnaa Macca 
\UpOAyKTOB peaKUHH, NOJYYeHHBIX IPH OKHCJeHHH CHHPTOB ABYMA MOJIAMH 
irHyponepekucH alleTHa, B KOHUe peakUHH OKa3bIBalaCb B BOJHOM cil0e H 
peycTaBiasia COOOM CMecb BelleCTB —- KHCJIOT H aJIbJeTHAOB, NOJYYHBUWHXCA, 
(TIOBHAMMOMY, B pe3yJIbTaTe PpacUIeMJIeHHA NepBOHAYaIbHO OOpas0BaBIUXcH 
# HECTOHKUX OKHCeH. Tak, B MpOykTax OKHCJIeHHA A-OyTupypHOBOrO ciupTa 
HalijeH H-BaslepHaHOBbI albyeru, MypaBbHHad KHCIOoTa, yKCycHad KHCOTa 
(KaK MpOJyKT pacielmeHHa ruyponepeKucH aleTHsia) WH CMeCb 3aMeLleHHbIX 
§ KapOOHOBbIX KHCJIOT HeyCTaHOBJICHHOrO CTpOeHHA. 

' 8B mpoyyKtax okucieHHa sTHIdpy- 
pHoBoro cnupTa HaliqeH mpomvouo- 
BbIH aJlbyeruy, MypaBbuuHad HW yKCyCHaA 


alO i eat ae 


OxneseHne xH-6yTHIpypHsoBoro cmupTa 
(4Ba MOJIA THAponepeKHCH Ha OHH MOJIb 


KHCJIOTBI H CM€Cb 3aMeLIeCHHbIX KapOo- cnupta) 
HOBbIX KHCJIOT, CTPO@HHe KOTOPBIX yCTa- 
-HOBHTb He yfaocb. AubyerHybl UjeHn- 
THPUUMPOBaHbI 10 MpOyKTaM KOHJeH- eenaer ee Meee te cue 
caluH Cc JHMeJOHOM, MypaBbHHad HH sayana peaxnuu (arseieres aera Ae ia 
YKCYCHaA KHCJIOTHI He HTHPUUUPOBaHbl (B 4ac.) operu4.) aKILH10) 
COOTBETCTBYIOWIHMH Ka¥eCTBCHHbIMH pe- 
akuHaAMH. Ecau peakiHio OKHCJIeHHA 
aJIKHJIPYPHJIOBbIX CIHPTOB J{BYM MO- 24 60,2 40,0 
JIAMM THponepeKHcH ayeTusia He JOBO- a ao a ; 
_WMMTb JO KOHIa, @ OCTAHOBHTb ee, pa3- 18 5 0'6 


pyliHB ruj[ponepeKucb HM HeHTpasH30- 
BaB YKCYCHYIO KHCJIOTY BOJHbIM pac- 


TBOPOM COMI, TO B MpOAyKTaX peakUMH MOXHO HaOMOJaTh HaNMyne 3HaIH- 
TeJIbHOrO KOJIHYeCTBA MOHOOKHCeH aJIKHJIYPHJIOBbIX CIHPTOB. 

KomnyectBo MOHOOKHCeli yObIBaeT 10 Mepe OKHCJeHHA aKMIPypHJOBbIXx 
CIupToB, T. €. C YMCHbINeHHeM KOJIMYeCTBa THApOMepeKHCH B MpOAykTax pe- 


aku (Tab. 2). 


Dror PakT yKa3bIBaeT Ha TO, YTO IPH OKHCJCHHH aJIKHIPYPWJIOBbIX CIMPTOB 
JBYMA MOJAMM TPHAporepeKHcH alleTHa NepBMYHbIMA MpOAYKTAaMH PeaKIlHH 
ABMAIOTCA MOHOOKHCH aKkusmbypuioBbIx cnupToB. IIpoxyKrpl, o6pasyrouecs 
‘¥3 MOHOOKUCeli 3a CUCT OKHCJICHHA BTOPOl ABOHHOH CBA3H aNKUJpyPpHJOBbIX 
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CIMpTOB, NOBAAMMOMY, HeyCTOMUMBbI M JIerkKO pa3JiaraloTca C OTIMelJIeHHem 
6oKOBOH Wen HM pacilelweHHeM WMKJIMYeCKOH YaCTH MOJIeKYyJbI 10 —C—C— 
uw —C—O— cCBA3aM. 


Vucrutyt xumuu : Tlocryn“u10. 
Axkaylemuu HayK BCCPy : 25 VI 1956 | 
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Hornaayp Akagemuu nayr CCCP 
1956. Tom 111, Ne 6 


XHMH ff 


10. A. APBY3OB u B. JI. (ATKUH 


AWMEHOBbIN CHHTE3 C XJIOPMETHJIBHHUJIKETOHOM 


(ITpedcmaeaeno axademukom A, H. Hecmennostim 8 VII 1956) 


B nactosime pa6ote onucbiBaeTca peakUMA JMeHOBOTO CHHTe38a C yYacTHeM 
} XJIOPMCTHJIBHHHJIKeTOHA, KOTOPbIM HeaBHO CTaJl JOCTYMHbIM JIA mpenapa- 
THBHBIX lee, HO ellje He Ob HCHOIb30BaH B OpraHHYecKOM CHHTe3e. 

B peakuuto C XJIOPMeTHJIBHHHJIKeTOHOM HaMH ObIJIM BBeJeHbI culeyroulue 
} WMeHOBble yrueBofoposp: OytTaquen-1,3, u30npeH, 2,3-quMeTu6yTaqueH-1,3, 
HW UHKIONeHTaqveH, WHkKIOreKkcayueH-1,3 u 1,1’-quuHKMOrekceHua*. C UMKJIO- 
| TIEHTAHeHOM XJIOPMETHJIBHHHJIKeTOH pearHpyeT C CHJIbHBIM pa3orpeBaHHem. 
| pogyxr peaxynu 1|-xnopauerua-2,5-3H,0MeTHJeHUHKJOreKCeH-3 TouIyyeH Cc 
| BbIXOJOM 95%. PeakUHA XJIOPMeTHJIBHHHIKeTOHA c 2,3-quMeTHIOyTaq{HeHOM- 
11,3 HauHHaeTCcA MPH HarpeBaHHH HW 3aTe€M MPOXOUT CO 3HAUHTEJIbHbIM BbIJee- 
| HHeM Tera. Bprxoq 1-xmopaueTua-3,4-quMeTumiuKoreKkceHa-3 92%. TIpu- 
) COe]HHeHHe XJIOPMeETHJIBHHHJIKeTOHAa K  W30NpeHy, wWHhkKsIoreKcaqueHy-1,3 
1,1’-qHuMKsIOreKceHHJY MpoBoqu0cb Ha KuMAWeH BOAAHOH Gane. Bpixoy 
| |-xmopauetTu-4-MeTumunksorekceHa-3 93%; BbIxoq 1-xm0pateTHn-2,5-3HJ0- 
) aTHeHUMKOreKceHa-3 80%; BbIxo 1-xm0paueTus-2,3,4,5-7HUMKIOreKCaHo- 
) uukKoreKceHa-3 49%. PeakuHa XJIOpMeTHJIBHHHIKeTOHa c O6yTaqHeHom-l,3 
TpOBOWach MYTeM MponycKaHHa OyTayvena-1,3 B KHNAWMH OeH3OJIbHbIi 
PacTBOp XJIOPMeTHJIBHHHIKeTOHAa. 1-XMOpalleTHJMUKIOreKceH-3 NMOJIYYeH JIL 
-€ BbIXOJOM 37%, IPHYeM aHasIH3 ayKTa NOKa3as 3aHvKeHHOe Ha 1% cojep- 
| #KaHve yruepoga. BepoaTuo, aqykT 3arpa3sHeH JHMePOM XJIOPMeTHJIBHHHII- 
_ KeTOHA. 

TlomyyenHble HaMH 1|-xsJOpalleTHMMMKOreKceH-3 MW ero 3aMeleHHble Mpo- 
H3BOJHbIe IPH BOCCTAaHOBJICHHH WHHKOBOM IIblJIbIO MW JleqAHOH yYKCYCHOM KUCJIO- 
TOH pH HarpeBaHHH rlaqKO MpeBpalllalwoTCA B COOTBETCTBYIOUIMe alleTHJIbHbIe 
mpoussoyupe. Hanpumep, pH BOCCTaHOBJIeHHH MpOAyKTa TpHcoequHeHHA 
XJIOPMETHJIBHHHJIKeTOHa K H30NpeHy Obl nomyyeH |-aleTu-4-MeTHJIUMKJIO- 
TeKceH-3, OTKyJa CleqyeT, UTO STOT AYKT ABJIAeTCH 1-xsOpaveTH-4-MeTHI- 
IMKJIOreKCEHOM-3. 


IJKCHEPHMCHTAIbHaAA YACTh 


Tlomyyenue xm0pMeTHABUHUAKEeTONA. IIpucoequneHvem xJop- 
alleTHIXJOpuya K STHJeHY B IpHCyTCTBHM XJIOPMCTOrO aJIOMMHHA Obl Movy- 
geH c BbIxoqom 79% 1,4-quxopO6yraHou-2, umMeBuiMi T. Kun. 90—93° npH 
17 wm, 129 1,4781, dz? 1,0389; MRp uaiigeno 30,49, BpraucseHo qua C,H,OCI, 
30,42. 

JlutepatypHple aHHble (1): T. Kun. 68° npu 0,2 mm; (7): T. Kun. 81° npH 
2,5 wm, 743 1,4785; (°): 7. Kum. 65° npn 3 mM, np 1,480, dz? 1,3295. 

Ilyrem ormjenenua or 1,4-yuxsopOyTaHoHa-2 xOpHcToro Bo,oposa Cc Mo- 
MOIL[biIO J\M9THAHYNMHAa Obit TowyyeH C BbIXOJOM 50% XJOPMeTHJIBHHHJIKe- 


* Bce OMbIThl MpOBOAMIHCb B MpHCyTCTBHH THAPOXHHOHA. 
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TOH C, T. Kut. 56,5—57° mpw# 31 mm, n%5 1,4690, dy 1,1451; MRp Haliqeno) 
25,42, BbruucmeHo Aud C,H,OCl |= 25,08. : 

JIureparypupre janupie (2): 7. Kun. 87° mpw 107 mm, 74—75° pH 57 MM, 
ns 1,4708; (4): T, Ruy. 37—39° npn 10 mm, 70° mpu 60 mm, 89—90° npu 
140 um, np 1,4675, dy’ 1,2604. 

XJOpMeTHABHHUAKeETOH HM UHKAoNeHTaguen. B_ kosby,) 
CHaOXKCHHYIO OOpaTHBIM XOJIOJMJbHHKOM, MoMeulanoch 12,4 r (0,118 Mom.) 
XJIOPMETHJIBHHHJIKeTOHA M Yepes XOJIOAMJIbHUK BTeyeHHe 20 MMH. HeOOVJIbINE-| 
MH MOpuuamMu yoOaBssasocb 12,4 r (0,188 Mou.) UMKJONeHTaqueHa. Bsuyy 
CHJIbHOrO pa3sorpeBaHHA CMeCH KOJIOa BpeMA OT BpeMeHH OXJIaKaJacb NO0-) 
rpy2XeHvem B xosloqHy10 Boyy. Ilocne npuOaBueHuaA BCero WAKsJONeHTayMeHa 
CMeCb HarpeBaslaCb Ha KHNALeH BO_AHOH Oane | yac M 3aTeM TleperoHsAAaCh 
B Bakyyme. IlouyyeHo 19,2 r (95%) 1-xnopaueTus-2,5-9H{OMeETH JIEHIAKJO-| 
rekceHa-3 CT. Kin. 86—88° mpu 3 wo. Iloce NoBTropHoH NeperoHkH alAyKT UMed 
T. Kum. 92° npu 4 mM, 15 1,5134, di 1,1747; MRp ualigeno 43,67, Bpranc-| 
eHo Jia CyH,,OCl |= 43,77. 

Hatineno %: C 63,20; 63,49; H 6,60; 6,77; Cl 20,37; 20,67 
CgHy,OC1. BpraucueHo %: C 63,35; H_ 6,50; Cl 20,78 


X JOpMeTHABMYHUAKeTOH 4H 2,3-4uMeTHAOYTag_ueH-l,3. Cech 
14,0 r (0,136 mou.) xsopmMeTuHaBuHUsKeTOHa HM 12,3 r (0,150 Mow.) 2,3-qH- 
MeTHIOyTayMeHa-1,3 HarpeBaslacb B KOOe, CHaOKeHHOH OOPaTHbIM XOJIOMMJIb- 
HHKOM, JO HayaJia B3aMMojelicTBMA. BypHas peakUHa Quuacb oKOJIO 15 MHH. 
SaTeM CMeCb HarpeBaslacb Ha KHMAWeH BOAAHOH OaHe 2 4yaca HM Meperoua- 
Jacb B Bakyyme. IlomyyeHo 23,3 r (92%) 1-xmopaueTHa-3,4-qHMeTHJILYKJO- 
rekceHa-3 c T. kun. 121—123° mpu 8 mm. I[locue Bropoi meperoHkn 
T. kun. .118—119° np 6 mM, np 1,5020, dz? 1,0872; MRp 50,67, Bprunc- 
JeHO JA CyoHy,OCl |= 50,59. 1: 


Haiizeno 0; (C 64,45; 64,30; FI 8,20: 8,20; Cl 18,72; 18,89 
Cy9H,;0Cl. Brryucneno %: C 64,33; ES -10- CPD 00 


XJOPMCTHABHHUAKeETOH HW WUuNKTOFekcaguen-l,3. Cmecb 
13,3 r (0,127 Moa.) xsopMeTHBuHHAKeToHa Hu 13,2 Fr (0,165 Moa.) WHK«0- 
rekcayveHa-1,3 HarpeBamacb B 3amaaHHOH amlyse Ha KHNAMeH BOAAHOM 6a- 
He B TeyeHve 10 uac. Tlocme pasronKku B BakyymMe NomyyeHo 18,9 r (80%) 
|-xnopayetTu-2,5-sHq09THIeHWMKorekceHa-3 c T. Kum. 121—124° mpu 8 mM. 
Tloce nmoptopHol neperonku T. Kun. 104,5—105° npn 3 mM, n> 1,5226, 


di’ 1,1725; MRp ualiqeno 48,08, Bpravcueno qua C,)H,,O0Cl = 48,39. 


Hafizeno %: C 64,99; 65,05; H 7,24; 7,30; Cl 19,23; 19,60 
Cy)HygOCl. Baruucsieno %: C 65,04; lin ROE Cl 19,20 


IIpu Boccranopsenun 1-xopanerua-2,5-2H,09THIEHUMKIoreKceHa-3 ILHH- 
KOBOH IIbIJIbIO HW JeQHHOH yKCyCHOH KHCHOTOH Obl Mogwyyen 1-anerua-2,5- 
SHAOSTHJIEHUMKIOreKceH-3 ¢ T. KHM. 85—86,5° npu 7,5 mM, n'y 1,4958, 
dy 1,0167; MRp uatigeno 43,12, Bpruucneno yaa C,jH,,O 43,52; 7. ma. 
cemHkap6a30Ha 181—183°. 

JIurepaTypHbie Janupie (>): T. Kun. 106—106,5° npu 20 mm, 1% 1,4938, 
dy’ 1,0152; 7. na. cemukap6asona 183—184°; (°): 7, Kum. 106—107° npn 
18 mm, np 1,4951. 

XJOPMeTHABHHHAKETOH Hw u3soNpeH. Cmecb 12,517 (0,118 mow.) 
XJIOPMeTHIBHHMIKeTOHa H 12,5r (0,183 Mow.) H30NpeHa HarpeBaslacb B KOJ- 
Oe, cHaOKeHHOM OOpaTHbIM XOJIOMHMbHAKOM, Ha BOAAHOM Gane. B reuenne 
2 uac. TemMMepaTypa OaHH mMocTeneHHo moBbiuanach fo 95°. 3atem Kom6a 
HarpeBalacb Ha KHMAMeH BOAHOM Oane B TeyeHue 7 yac. Tlonyyeno 19,1 r 
(93%) 1-xaopanerua-4-meTumunKsoreKceHa-3 c T. Ku. 110—111,5° pu 9 MM. 
12¢0 


i locate NOBTOPHOH MeperoHKH aylyKT uMen T. Kun. 115,5° nupu 11 mm, 
1B 1, est dy 1,1024; MRp waliqeno 45,99, sBeruncneHo gud CyH,,OCIF 


Hafineno %: C 62,64; 62,64; H 7,77; 7,92; Cl 20,61; 20,76 
C,H 30Cl. Barancneno %: C 62,61 lel ook Cle 20,54 


IIpu BoccraHoBeHun 1-xnopanernu-4-meru muksorekcena-3 ILHHKOBOH 
WBIIbIO H JeqAHOM yKcycHoli KHCMOTOII ery 1- CBG -4.-MeTH JILMK OreK- 
meH-3 c T. Kun. 73—75° npn 7,5 mm, n> 1,4690, d?° 0,9342; MRp nafigzeno 
§.1,20, poruvceno yaa CyH,,O|= 41,01; T. ma. commen caiona 148,5—149,5°; 
7. Wu. n-HATpodpenusrnypasona 168—170°, 

JIuTepaTypHbie anupie (°): T. Kun. 94,2—94,7° npn 20 mm, n%5 1,4704, 
ji’ 0,9408, T. nm. cemukap6a3ona 151°; T. nm. ne HATpoenurujpasoHa 
» 66—168°; (7): T. kum. 85—86° nen 13 MM, T. I. CeMHKap6a30Ha 149°; (8): 
a. kun. 91—91,5° np 20 mm, np 1,4706, d? 0,9373; (8): T. Kun. 91—92° 
fipu 18 mn, fe 14720. 
| X nOpMeTHABHHUAKEeTOR uo1,l’-auuuKaoreKkceHus. Cmecb 
10,5 r (0,10 mou.) XJOPMeTHJIBHHMKeTOHA H 16,2 r (0,10 mou.) 1,1’-quuMK- 
Snorekcentiaa HarpeBaylacb Ha KHNAllel BOAAHOH OaHe B TeyeHHe 7 uac. Ilo 
HX MaKeHHW SacTbIBIAA Macca PaCTHpawlacb C HeTpoOseHHbIM 3:HpoM, KDpH- 
PLTAMVIbI OTCACHIBAJIHCb HW MpPOMbIBaJIHCb neTposeHupm aspupom. Tosyyeno 13,0 r 
(49%) 1-xnopauerua-2,3,4,5-qunHKmOreKcaHounKiorekcena-3 c T. mt. 100— 
H101,5°. Tlocae nepekpucTaiu3aunu u3 9TaHoa T. nt. 104,5—105°. 


Hatyeno %: C 72,06; 72,14; H 8,76; 8,81; Cl 13,34; 13,32 
-CygHe30Cl. BurgucneHo %: C 72,02; H 8,69; Cl 43,29 


+ XMOPMeTHABHYHUAKETOH UH OyTaqueH- 1,3. B Kon6y, cHa62KeH- 
| Hy!O OOpaTHBIM XOJOJMJbHHKOM MH Tras0mpHBOLHOH TpyOKolt, NOMelaJica pac- 
)TBop 17,0 r (0,161 Mow.) xnopmMeTHsBuHHIKeTOHa B 30 Ma OeH30Na. B Ha- 
/rpeBaeMblii JO KHIe€HHA pacTBOp MponycKasica B TeyeHve 9 Yac. yMepeHHbIi 
(TOK 6yTaquena-1,3. SaTeM OeH307 OTTOHAJICA, a OCTATOK dPpakUMOHHUpoBaJicAa 
|B Bakyyme. nie (ae ) 5 r (37%) 1-xmopatleTumukorekceHa-3 ¢ T. KHIM. 
194—96° npu 6 mM, np 1,5010, dy 1,1395; MRp ualigeno 41,05, BpraucsteHo 
pie C. ef1y30OCl E 41, 35, 


Hatigeno. %: C 59,56; 59,58; H 7,23; 7,06; Cl 22,43; 22,59 
CsHy,0C1. Burucsneno %: C 60,57; H 6,99: Cle22530 


IIpu poccraHoBpsenuu 1|-xsopaleTHsMuKsoreKceHa-3 WHMHKOBOM IblWIbIO 
J@qAHOH yKCyCHOH ieagiyn OBI Uomy ser k-aleTHIMMKIOreKceH-3 C T. KHIM. 
69,5—70,5° nmpu 12 mm, n> 1,4711, di’ 0,9565; MRp ualigqeno 36,29, Bpi- 
huucseHo qua C,H,.OF 36,49; T. ma. cemuKapOasona 164—165°; Tt. mu. 
n-HuTpodeHusrugzpasona 141 —142°. 

Jlutepatypupie qanuie (5): tT. Kum. 79,5—80° mpu 20 mm, n’p 1,4698, 
' di® 0,9584; 7. mn. cemuKapOa30Ha 165—166°; T. mu. n-HuTpodeHusruppa- 
i30Ha 142—143°; (7): T. kun. 71° npu 14 uM T. vl. CeMHkKap6a30ua 164°; 


1): tr. Kun. 77,5— ae: 25° mpH 20 mM, n’p 1,4698, d? 0,9580; (°): T. Kun. 
77—79° upu 18 uM, nz 1,4698. 


Mockoscknit rocyapcTBeHHblii yHHBepCHTeT IlocrynH10 
um. M. B. JlomonocosBa 11 If 1956 
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XHMH$ 


JI. A. HTOHHH, 9. Fr. FHHUBEPI, H. A. KPACYJIHHA: 
vw akagemuk B. A. KAPrHH 


K BOMPOCY O KHHETHKE OTBEP)KAEHHA 
®EHOJIbHO-®OPMAJIbAETHHbIX CMOJI.C MOMOLMbIO 
PFEKCAMETHJIEHTETPAMHHA 


Kongencauua teHOsI0B c POpMasbAerHJOM MpHHaexKUT K HCY HanOowes 
NaBHO H3BeCTHbIX peaKUHH NOJMKOHACHCaUMU, H ee KHMHETHKAa H3y4allaCb MHO: 
rHMH HcculeqoBaTesaMu, [yapHoe BHHMaHHe B .STHX PaOOTaX YJeJAJIOCb KHHEC 
THKe CMOsIOOOpas0BaHHA MIpH B3aHMOJeHCTBHH MeHOOB C opMasberHyon 
B BOJ[HbIX PacTBOpax. 

Kak W3BecTHO, B mpolecce OTBepxXJeHHA (beHObHO-opMaJberuAHBIA 
CMOJI OOpasyloTCA HemaBKHe H HepaCTBOPHMble MPOAYKTbI, YTO BECbMa YCJOA 
HAeCT HCCJIeOBaHHe 9TOH pe- 
akuHH. B HacTosilemM coo6- 
IlCHHH TIpHBeJeHbI pe3yJIbTAaTh 
TePMOMeXaHHyeCKOTO HccyejO- 
BaHHA mpowecca oTBepxje- 
HHA CeHOJIbHO-*opMaJIbyeruy- 
HbIX CMOJI C TIOMOLIbIO TeKCa- 
MeTHJIeHTeTpaMHHa B MIpHcyT- 
CTBHH psAla OOaBOK, ABIAW- 
IMXCH JOHOPaMH CBOOOJHBIX 
payuKasios. 

O6pa3ubl JIA HccneqOBaHHA 
rOTOBHJIMCb TYTeM MpeccoBa- 
HHA TaOIeTOK H3 CMeCH CMOJIBI, 

60 60 100 120 1440 60 00° YeKCaMeTHeHTeTpaMuHa, Mva- 

CTHuKaTOpa H Pa3sJIHYHbIX JO- 

Puc. 1 6aBOK 0 TakOMy pexXuMy, pk 

KOTOPOM IIOJIYYeHHbIH OOpa3ell 

cOxpaHsAJ TepMopeakTMBHOCTb. Bo pcex cuyy¥aix B KavecTBe MacTHpuKaTopé 

MIpumMeHssca AuOyTupranar. KonuyectBo miacTupukaTopa, reKcaMeTHeH: 

TeTpaMHHa HW OOaBOK BbIPaKeHO B BeCOBbIX MPOWeHTaX NO OTHOLIeHHIO | 
BeCy CMOJIBI. 

Ha puc. | mpupeyeHbl TepMOMeXaHHYecKHe KPHBbIe, CHATbIE B mMporecce 
OTBEPKeCHUA (eHOJbHO-PoOpMaJbAerHAHOH CMOJIbI NO BMAHHeM’ reKCaMeTH: 
JI@HTeTpaMHHa, a Tak?Ke reKCaMeTHJICHTeTpaMHHa C AOOaBKaMM NepeKucH Gel: 
30Hla WH OeHsabgeruya. Mccneqopanucbh cMecH cyleqyroulero cocraBa: 1) HO: 
BomauHad cMOuIa, 5% TekcaMeTusienTeTpamuna, 20% yuOytumpranata (Kpu 
Bat 1); 2) HoBonayHaa cMoma, 5% YrekcaMeTuseHTeTpamuHa, 20% WuOyTHI 
dranata, 5% nepekucn Sen30ua (KpuBan 2); 3) HOBOMayHaa cmoma, 5% reK 
caMeTHJleHTeTpamuHa, 20% muOyrunbranata, 5% Gensanpyeruya (KpuBasn 3) 

O6pasybI TOTOBHJINCh MO CyIekyiollemy pexUMy: CMeCH yKa3aHHOFO. BBIIL 
cocTaBa OTBepxkanvcb mpH 110° B Teyenue 20 MMH. M 3aTem Ipece IHC! 
B TaOJIeTKH np 120°, Bpljep2xKe 5 MuH. H JaBleHuH 60 xKr/cM?, | 

TepMomexaHuueckad KpHBaa JJId TepMé DeaKTHBHOTO O6pasiia XapakTe 
PH3yeTCH HaIMYHeM Pe3KO BbIpaxKeHHOrO Ik a, BOSHHKarloulero B CHuy. TOrO 
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y/fO cMowla cpasy 3a OOaCTbIO CTeKOBaHuA NepeXOJUT B BA8KO-TeKy4ee CO- 
\fOAHMe WH 3aTeM OTBEpKaeTcA. OTBepxAeHHe COMPOBOXaeTca BOspacTaHHeM 
QOAyAA SaCTHYHOCTH CMOUIbI, HM KpHBad ugeT BHH3. TlocKombKy Bce OOpasuEl 
HPHrOTOBNeHbI MO CTpOro OAMHaKOBOMY pexXHMY, BeIMYHHAa IHKa Ha TepMo- 
/EXAHHICCKOH KPHBOH XapakTepH3yeT CKOpOcTb OTBepxKeHHA cmoumb. V3 
WACCMOTPCHHA NaHHbIX, MIpMBeACHHbIX Ha puc. 1, cuexyeT, 4TO OGaBKa Tepe- 
HMcH OecH30HIa U OeHsalbAerva, ABIAIOWIMXCA UCTOUHUKaMH CBOOOJHBIX 


HakuKaOB Ip TepMHYeCKOM Pacnae, MPHBOAMT K ACHO BbIPaxKeHHOMY yCKO- 
WjeHulo mpouecca oTspepxeHuA 

J CHONbHO-OpMaJbyeruqHOK CMo- 

)bI 0X BAuAHMeM reKcaMeTWIeH- 400 
§2Tpamuna. 

7 Ha puc. 2 npusegenbt Tepmo- 
feXaHWyuecKHe KPHBbIe, WOyueH- 
ble B mpowecce OTBepxKJeHHA 
OBONayHOH MeHObHO-(popMasIb- 
e€rMHOH CMOJIbI B IpHCyTCTBHH 
KCaMeTHJICHTeTpaMuHa H jo6a- 
hOK C€pHH YCKOpHTevyieH ByuIKa- 100 
uzauuu KayuyKa. IIpu stom Kpu- 

aad f puc. 2 OTHOCHTCA kK 06- 
a3ilaM, MOJIYYeHHbIM H3 CMeCcH : . 
Jleyyrouero cocTaBa: HOBOJIau- 60 80 0 2H 
jaf cmoma, 5% TreKcaMeTHJIeH Puc. 2 

eTpaMHHa Hu 20% yu6yTusdta- 

lata. Kpusple 2—5 orTHocatca 

< oOpa3uamM aHasoruyHoro cocTaBa, HO c Wo6aBKol 5% cieqyiolluxX yCKOpH- 
ene ByIKaH3alluu KayyykKa: TuypaMa (KpHBas 2), Wubenusryanuyuna (KpH- 
3a 3), Kanrakca (KpuBaa 4) u aprakca (KpuBan 5). PexumM mpuroTopjenua 
O6pa3llOB OCTaBaJICA MpexXHHM 3a 
HCKJIKOUCHHEM BPeCMeHH BbIepKKU 
lipH mpeccopanuy (10 muu.). 

B 9T0M cJlydae Take WMeeT 
MeCTO yCKOpeHHe mporecca orT- 
BepXKJeCHHA CMOJIbI NO BIMAHHeM 
CBOOOJHBIX PaHKaJIOB, BOSHHKa- 
IOULMX IPH TepMHyecKOM pacnaye 
YCKOpHTesiIeH BYIKAHH3alHu Kay- 
aykKa. 

CnejyeT OTMe€THTb, 4TO 6¢e3 
reKCaMeTHJIeHTeTpaMHHa BCe yKa- 
3aHHble BbILIe JOOABKH CaMH 110 
ce6e He BBbI3bIBaIOT OTBEPKAeCHHA 

4 60 bo 10 (20 40 160 160° HOBOMAYHOH (pe HOJIBHO-(bOpMaIb- 
yerHquok cCMOIbI mp HarpeBa- 
pce HHH BOIOTh AO 200°. 


Ha puc. 3 mpupeyeHbl pesysbTaTbl OTBepXACHHA HOBOJIAaYHOH (peHOJIbHO- 
opMaJIberuAHOH CMOVJIbI TO] BIIMAHHeEM TeKCaMeTHJICHTeTpaMuHa C qOOaBKOU 
XHMHOHA, a TakxKe Gen3ambyeruya u xuHoHa. IIpu 9TOM KpHBaa a OTHOCHTCA 
K OOpasiaM, MOJyYeHHbIM H3 CMeCH COCTaBa: HOBONaAYHAa CMOJIa, 5% reKkcaMe- 
TusleHTeTpamuHa, 20% quOyTunpranata H 5% XMHOHA; KpuBast 2 = o6pa3- 
aM, MOJIyueHHbIM 43 CMeCH aHaJIOrH4YHOrO COCTaBa, HO C qoOaBKON 5 % OeHsallb- 
qeruja. O6pasubl roroRucb 10 perxkHMy, IPHHATOMY AIA CMeceH HOBOJAYHOU 
CMOJIbI H yCKOpHTeseH BYJKaHH3auuH Kay4dyka. 

MoxkHO O6blIO OKKAaTb, YTO JOOABKA XHHOHA, ABMAIOWerocH OAHHM H3 
IWMPOKO W3BECTHBIX HHTHOMTOPOB CBOOOAHO-pasUKaJIbHbIX MPOUWECCOB, BEA 
K TOPMOKeHHIO Tpoiecca OTBepKAeHHA CMOVIBI. PaccmoTpeHve JaHHbIX pic. d 
NOJTBepKaeT 3TO 3aKOUeHHe. PesKoe CHH2KeEHHe TEPMOMeXaHUTCCKOH ae 


200 


7 JAH, tT. 111, Ne 6 


lip TemuepatTypax Bpluwe 150—160° aBaseTca, riaBHbIM OOpa30M, CJleACTBHe! 
IIpOWCXOAAulero B 3TOM CAyYae TepMHYeCKOrO pa3sO%KeHuA OOpasyoB. Taku 
OOpa3oM, pe3ysbTaTbl TePMOMeXaHHYeCKOrO HCCeAOBaHHA Mpouecca OTBepxJe 
HHA HOBOJIaYHbIX CMO] NOX BJHAHHeM rekCaMeTHJIeHTeTpaMHHa B TIPHCyTCTBH! 
pAyla BeeCTB, ABJISHONWLHXCA JOHOPAaMH CBOOOMHDIX PaMKaJIOB, MpuBOAA 
K 3aKJIIOUeHHIO, YTO OTBEPXJeHHe HOBOMAYHIX CMOJI, TO KpaliHeH Mepe B OJHO! 
W3 cCTayjMH, OCyMeCTBIAeTCA MO CBOOOJHO-payuKaJIbHOMY MeXaHH3My. 


Tloctynuso 
8 VIII 1956 


Hokaagn Akayemunu uayr CCCP 
1956. Tom 111, Ne 6 


’ XHMH fl 


M. O. KOPLIYH, H. 9. TEJIbMAH u K. H. PIA30BA 


OAHOBPEMEHHOE MHKPOONMPEJEJIEHHE ®TOPA, YPJIEPOJA 
WH BOXOPOJA B 3JIEMEHTOOPrAHHYECKHX COEXHHEHHAX 


([Ipedcmasaeno axademuxom A. H. Hecmennoeoim 14 VI 1956) 


B pakee ony6MKOBaHHOH paOore (') HaMH ObIIa JOKA3aHa BO3MOKHOCTS 
<OJIMYECTBEHHOTO CO%KKCHHA OPrahHWyecKHX MTOPHAOB pH UX MMpOMUTHYe- 
“KOM Pa3JIOKeHHH B ClOe HakaJIGHHOH OKHCH MarHHA B IPHcyTCTBHM 1a3o- 
\OpasHoro KuCMOpOfa. SaMeyaTebHOe CBOLCTBO OKHCH MarHHA MOMHOCTHIO 
YAePp2KHBaTb PTOP OblWO MO02%eHO B OCHOBY MeTOJa KOJIMYeCTBEHHOFO OHOBpe- 
M€HHOrO MHKpOOrpefeseHHA yrulepoya, BOAOpoxa u ropa, mpuyem yraepoy 
4 BOMOpO OupeesANHCb Kak OObIUHO(*”), a PTOP — TO H3MeHeEHHIO Beca KBap- 
JeBol MpOOupKu C OKHCbIO MarHHA, B KOTOPOH OH NOTOMlaica B Bue Propuga 
MarHua. 

JjaibHeliiiad paOoTa Ha MeTojom, npoBeyenHan H. C. Iesenepo ua 
SOJIbIIOM SKCIICPHMCHTaJIbHOM MaTCpHaJie, MOKa3ala, YTO MMpoMTMYeCKOe 
COMMKEHHE B CJIOe OKHUCH MAarHHA JlaeT YCTOHYHMBbIe HW HCKJINOUHTeJIBHO HajleKHble 
Pe3ybTaTbl 10 yrulepoqy HW BOOpoxy AA GTopopranvyecKux coequHeHHl 
PpasHooOpasHoro cOocTaBa MH cBOlcTB. HanpoTus, BecoBOe onpeyeseHHe propa, 
HECMOTPA Ha KOJIMYECTBEHHOe MOTOM[eHHe erO OKHCbIO MarHHs, HOCHT OpHeH- 
HMpOBOUHbIN XapakTep H3-3a HeO/aronNpHATHOrO BecoBoro qakTOpa Mepecuera, 
a Tak>Ke BCJI€ACTBHe HeJOCTaTOUHOrO TMOCTOAHCTBa BeCa KBapleBOH mpoOupkKu 
€ OKHCbIO MarHHA, B KOTOPOH MpOBOJHTCA comKeHHe. 

Haum JatpueiimMe vccreqoBaHuA ‘ObIIM HallpaBJIeHbl K TOMY, 4TOObI HaliTu 
MYTb JIA KOJHYECTBEHHOFO OlpeyeseHHA PTOpa, HaxOAAWeroca B ClOe OKHCH 
MarHia B BHJe PTOPpHAa MarHuA, HU TAKUM OOPa30M MOJYYHTS HayleXKubIi cmo0cod 
OJHOBPeMEHHOTO ONpeyesIeHHA BCeX Tpex SmeMeHTOB. Jina STOH We MbI HC- 
HOJIb3OBaIH CBOMCTBO PTOPHAOB HEKOTOPbIX MeTaJWJIOB MMPOrHApOsM30BaTLCA, 
T. €. passiaraTbcA MOR JelicTBueM TleperpeToro BOAAHOrO Tapa C BbIeueHHeM 
HF u MeO (°,*). Han6onee OlaronpuvaATHbIMH YCJIOBHAMH, IpH KOTOpbIxX NMpo- 
PHAPOH3 HeCKOJIbKHX MusIHrpammMop MgF, 3axaHuvBasicA B TeyeHHe 20— 
25 MuH., OKasamucb Temnepatypa 1000° H cKOpocTb Mapa, CooTBeTCTBYyIOMaA 
0,5 Ma KoHJeHcaTa B MuHyry. IIpu 6omee HU3KO TemulepaType (900°) npogou- 
XKUTebHOCTh MHPOruAposH3a pesKO BOSpacTaeT HM H3MepHeTCH YacaMH, MOBbI- 
WIeHHA Xe TemMepaTypbI Bpille 1000° np paooTe c OKMCbIO MarHHA B KBapleBori 
ammapatype cJleyeT ocTeperaTbcA BCJIeQCTBHe ObICTporo paspyleHHA KBap- 
WeBbIX TpyOoK. YBeuMyeHHe CKOpOCTH Tapa MpHBOAUT K OOpas0BaHHlO MVOT- 
HbIX IIpO6OK rpaHVJIMpOBaHHOrTO IipenapaTa OKHCH MarHHA, MpeNATCTBYIOWuXx 
ObICTpoMy MMporuypomusy, CHW2KeHHe %e CKOpOcTH JO 0,3 MA KOHJeHCaTa 
B MMHYTY BbISbIBaeT 3HAYHTeJIbHOe 3aMefVIeHHe IMNporecca. 

STH HaGJIOJeHHA JIeriH B OCHOBY cmOCcOOa OAHOBpeMeHHOrO OnpeeJeHuA 
yruiepoya, Boqopogqa u *ToOpa, KOTOpbIli 3akOUaeTCA B CJleAYIOUleM. Anaausu- 
pyemoe pelectso (4—10 mr) cxkHraioT B TOKe KHCIOpOfa B C0e HaKaJleCHHOU 
qo 1000° rpanympoBaHHo OKHCH Marna AHO 15—18 cM. OKHCb MarHun 
HaXOJHTCA B KBaplleBOH rHJIb3e C PelleTYaATbIM HOM, MOMELIEHHOH B IycTytlo 
TpyOKy Jwia commkeHHA. Ilo OKOHYAHMH COXKKEHUA NOPOTHTCIbHBIe alllap aTbl 
B3BCIIMBAIOT KaK OObIYHO, a PHJIb3y C OKHCbIO MarHAA WOsBepralor COpaoorKe 
MeperpeTbIM 1apOM B yCJIOBHAX, YKa3aHHbIX BBILIe. Ilo mepe xoya muporuypo- 
1u3a TOpHcTbIii BOAOpO wocTynaeT BMecTe C KOHAeCHCaTOM B NPHCMHHK, K 
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cbrop onpeylemseTca THTPOBaHHeM. OqHo ompegesenue C, H uw F mpoyoumkaeres 
1,5 vaca. OkMCb MarHia MOCJIe KpaTKOBpeMeHHOrO NOACYWMBaHWA CHOBAa HjeT 
B ynoTpeOuleHHe. 

Ecim aHasivsMpyeMoe BelilecTBO, Kpome C, H, O, N u F, cogepxuT Apyrue 
3JIEMEHTbI, HaMpHMep, (poctbop, Oop WH KpeMHHH, KOTOpble pH COKAKCHHH) 
3ajlepKMBaIOTCA B OKHCH MarHHA B BUfe COCAMHEHHM, He passaraeMbIxX MapOM, 
TO (TOP B KOHJeHCaTe MOXKHO THTPOBAaTb KaK WeOUbIO, TaK HW a30THOKHCJIbIM} 
topvem. B mpvcyTcTBHH %Ke Apyrux rasOufOB uM Cepbi, Maroulux C OKHCbIO™ 
MarHHA MMporuypomusyemble com, @TOp THTpy1oT TOJbKO a30THOKHCJIBIM 
TopveMm. Ilo HawmHM HaOs0qeHHaM, Cepa 3af[ep2KHBaeTCA OKMCbIO MarHuA MO) 
HOCTbIO, a XJIOp H OpoM — sHuIb YacTHaHO. J]nA NOrmouleHuA rayoHAOB MpH- 
MeHAeCTCA, KaK OObIUHO, MeTasuIM4¥ecKOe CepeOpo (?). THTpbl WleO“H H a30THO=| 
KHCIOrO TOPHA~ ycTaHaBJIMBaloT COMOKEHHeM UYMCTHIX PTOPOpranvyecKHX Coeq 
MHe HUE. 

Hipu nomomH OnvcaHHoro MeTOJa MOXKHO ONPeAeATb yruiepox, BOROpOL w 
Trop H3 OHO HaBeCKH 9JIeMeHTOOPraHWYeCKHX COeMHEHUH, COJepKallAx| 
dochop, Oop, KkpemHuH, ranou“yb, cepy, a30T. PesybTaTb! aHaH30B IIpHBeAeHbl 
Bi Taba. 1. : 

TaOnmuna 1 


HasBanue u dopmyaa 
BellecTBa 


a 


HalieHo 
BHIYHCJI. 
pasHuta 


HalieHo 
BBIGHCA. 
pasuuia 
Halil ,eHo 
BBIVHCII. 
pasHuna 


n-Propxopuynad KucnoTa | 65,15) ge og) +0,09| 4,22 | 4 o5 | —0,03) 11,30) yy 4, —0,14| 
C,H.O2F 65,26)’ |+0,21| 4,25] ’ — 114,4| "aan 
Tpudtropanetamuy 21,38 +0,13) 2,014 +0, 23) 50,34 —0,44 
CoH,ONF, 21,31] 24»25| 4.9 06] 1,88 | 4>”8 | 40,44] 50,29} °0.42|_9 48 
HonutetpaptopsTuiex 23,96 24.02 —0,06/} 0,1 _ |+0,4 ) 76,19 75.98 +0, 21 
(GFoe 2 Ob? F| 190,02. aes — | 76,07} ~’ |+-0; 
Flep@roprpvaTuamMuH 19,60 19.49 +0,18} 0,14 +0,14) 77,09 +0, 29 
CoFisN 19,53 79441 19 41] 0,19} — |+0,19| 76,61| 7,80|_6 49 
Bopopropuy m~ud@enusen- | 64,90 6 —0,21} 4,09 +0,15) 22,83 —0,05 
PUN 85, 14) — erat 2,09") erga | os 
tbenws0Kconna 65,17 +0,05| 3,97 40,03] 22,85] *7°85)_9 93 
CisHigOBFy 
Rus anemia LT 38,73) 38,69) +0,04) 4,03 | 3.96 | +0,07| 6,88) 6 go/+0,08 
JoBbii sup MeTHITHO- | 38 74 ‘ nl : 
docunoBoh KHCAOTEI ; Fae ae Fe) ee +03 
C,Hy,0,NPSF 


Amu a-rugponepptop- | 44,76) 44,96] —0,20] 7,93 | 7,91 | +0,02| 25,60] 25,54 +0, 06 


MpOMHOHOBOK KHCI. + | 45 92] 45,72 ‘ ‘ 
Lapras on aeruTe 72) +0,20) 8,27 | 8,14 | 410,413) 24,43] 24,52/+-0,09 
aMHHOMponuw)-cusaH 


CsH,ONF,+C,,HosSiN 


IIpuMeuannue. Bee ananu3bl BbINOMHeHHI Cc HaBecKamH 5—9 mr. 


Tlocrynuo 
24 V 1956 
UMTHPOBAHHAS JIMUTEPATYPA 


7H.9. Tenapman, M.O. Kopuryu, JAH, 89, Ne 4, 685 (1953). 2 M.O. Kops 

i Vay Eeeo. be onic H, Hosble MeTosbl 9SJIeMeHTapHoOro MUKpoaHasusa, M., 1949. 

a aos il Wis aD pda ee ee Anal. Chem., 26, 343 (1954). 
3 : usano, } . iter lay Exel 4 

455 (1985). jr ee, Anal. Chem.,. 2% 
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B. A. KPOTIAYEB, B. A. AOJIFONJIOCK u K. B. JAHHWJIOBHY 


/ 


' H30MEPH3ALMNA METAJIJIOOPTAHHYUECKHX COEXMHEHHA 
AJIWJIMJIbBHOrO THIIA 


(ITpedcmaeaeno axademuxom B. A. Kapeunsim 28 VI 1956) 


[Iponecc ws0Mepu3alluH HelIpeesbHbIX COeqHHeHUM Cc MepeMellieHHem ABOii- 
OM CBA3H (aJJIMJIbHad NeperpynuupoBka) JaBHo MIpHBJeKaeT BHUMaHHe uccue- 
OBaTeJleH H W3y4aJICA NOAPOOHO Ha pAJe aIMIbHbIX NpOHSBOAHIX. B nocnex- 
He TOj[bI MOABHJIMCb TakKe PaOOThI, B KOTOPbIX YKa3bIBaeTCA Ha BO3MOXKHOCTb 
30MepH3allHH HelpeyevIbHbIX YrJIeBOJOPOJOB TOA BJIMAHHeEM MeTaJIJIMYeCKOrO 
atpua. Tax, Mopton c corpyqHuKamu (1) NOoKasauIH, 4TO «-Ovleq:pHHBI C IpAMOli 
eMbio JIerkKO H30MepH3ytoTca B P-OedunbI. Mnatbes c cotp. (*) Halim, 4ro 
yTeH-1 u yeueH-] H30MepH3yIOTCA B IHCc- HU TpaHc-$-6yTeHbI MW JeUeHbI, COOT- 
€TCTBEHHO, IPHYeM peakIHA CHJIbHO YCKOPpHAeTCH B IIPHCYTCTBHH TakKHX Be- 
JecTB (MpOMOTOpOB), Kak O-XsOpTONyON, aHTpalleH u T. 0. ABTOpbI JematoT 
‘peqnouoxKeHve, YTO STH TpeBpalleHHA MPOXOAAT yepe3s CTayMioO MeTasOOp- 
aHvyecKkux coeyquHeHHu. IIpeyqnomoxeHHe O BO3MOXKHOCTH aJWIHJIbHOH Tay- 
MepHH MeTaJOOpraHvueckux COeMHeHuH Oblwio cyelaHo eme Liyrnepom (°) 
CBA3H C H38yYeHHeEM CTPYKTypbl NOWH6yTayveHa. PeakuHOHHOCMOCOOHBIH 
‘OHeL, pacTylWero JHTHMaIKHbHOrO NOmHMepa Ilursep mpeycTaBHl Kak CMeCb 
JIMJITAYTOMEpHBIX (Op: 
Li 


| Hy 


Visyyenve Bonpoca w30MepH3alui MeTasOOpranHwyeckuXx COeMHeEHH mpey- 
TaBIneT HHTepeC B CBASH C BbIACHeHHeM MeXaHH3Ma NONMMepHsallyu. 

Hacrosimee uccieqOBaHHe MOCBAMIeHO SKCHEPHMeHTaIbHOK NMpoBepke Tpej- 
OIOXKeHHA O CYIIECTBOBAHHH PaBHOBECHbIX H3OMePHbIX POpM JIMTHHOprannye- 
*KUX COeAUHEHHM asubHOrO Tuma. 113 cmecH M30MepHbIX OyTeHHIXMOpHAOB 
JaMU 110 MeTOAuKe, MpHMeHseMol yaa CHHTesa OyTumauTHA (4) Obla NoMyuena 
‘MeCb H3OMePHbIX JIMTHHOpraHnyeckuXx CoeqMHeHHH. ; 

Ilpu pasioxenun BOO nomyyatM CMeCb OYTeHOB, COCTaB KOTOPOH Xapak~ 
ePH30Ball COOTHOWeHHe COOTBETCTBYIOWAX OPM MHTHMOPraHHyeCKUX COeH- 
feHuii. Bce peakKUHH MOXKHO Tipe/CTaBUTb CJieqyIoWMMH ypaBHeHHAMH: 


CH;—CH=CH—CH,Cl CH3;—CH=CH—-CH3Li 
CH3;—CH—CH=CH2 CLS ee eet 
d . Lie 
CH;—CH=CH—CH 
: H,O | valiing 
a-OyTeH 


CoctaB cmMecH OyTeHOB onpejlenasica pasroHKol Ha aHaJIHTHYeCKOH MHKPO- 
xonouKe JIemenTbesol (°). XapakTepHble KpHBbIe PasrOHKH MIPHBeeHbI Ha 
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puc. 1. Baio uccleqoBaHo BJIMAHHe Ha COCTOAHHe PaBHOBeCHA TeMIIepaTypb 
M peakuMonnon cpeybl. [locnequee mpeyctapaso HHTepec B CBA3H C TeM, a 
B payle paOoT OTMeyaeTCA CMOCOOHOCTh TaKHX BelllecTB, Kak | acpup, AHOKCAE 
(°,7) 4 quankuscymBQuAI (*) OOpasoBbIBaTb KOMIJICKCBI C JIMTHHOpraHyeCcK MP 
coequHeHHamu. MoxHO ObivIO MOsaraTb, YTO B AaHHOM CJlyyae STH — 
OYAYT OKa3bIBaTb BIMAHHe Ha COCTOAHMe PABHOBECHA WSOMePHbIX cbopm. Toay- 
YeHHble JaHHble MOTBepXKAawT 2TO MpeNoso*weHHe. ) 


p02 
nated G. 


Puc. 1. Kpupbie pasrouki cmecn 6yTeHOB Ha MUKPOKOJIOHKe: 
1 — 6e3 qo6aBoK, 2 — c RoOaBKOH sdupa, 3 —c jobaBKOu 
WMoKcaHa 


B pesysbTaTe vccIeqOBaHHA ObIIO ycTaHOBJIeHO, YTO TIpH sim 
BOOM WIM CMHpTOM CMeCH H30MepHbIX JHTMMOpranwyecKkux coequHeHui 

eTposieliHoM supe oOpasyerca cMecb «- Hu B-OyTeHOB B oTHoWweHuH | : I. 

a B IIpHCyTCTBHH 9cPupa uM WHOoKca 

Ta6auna 1 Ha 9TO OTHOWeHHe CTaHOBHTCA paB 

HbIM 5: 1 (Ta6n. 1). Bausanue tTemne? 

CoctaB cmecu OyTeHOB MIpH PpasJOKCHHM phartypbl CKa3bIBAeTCH MeHee pe3KO) 

OyTeHHIIUTHA B Danaea NeTpOJIEHHOTO Tak, mpH Temnepatype +920° OTHOIIe 

Hue «- HW B-OyTeHOB Ono 1:1, a mph 

a-6yree —OO paBHanoch 1,6: 1. V3 aruy; 


Yenorua pasnoxenua |T-pa B °C] ee; laHHbIx clleqyeT, YTO YCNOBHA TIpoBe+ 
W@HWA peaKUHH 3aMeTHO BJIMAIOT Hai 
poet 4.20 0,9 PaBHOBecHe H30MepHbIX (bop MeTadiy 
14 JOOpraHHyeCKHX COeMHCHHH aby 

‘ —60 1,8 Horo Tuma. 
‘ 1.6 Butrur (°) ycTaHoBuyl, 4TO THTHE 
Cc eee hah ae 4.20 4.8 OpraHHyeckHe CO€HHEHHA B pacTBopay| 
5.4 HaxOJATCA B JMMepv30BaHHOM COCcTO)) 
C yo6asKoh puoxcana}| +20 5,0 AHH. Boosie BepOATHO, 4TO 3STHM, E} 
4,9 yacTHOCTH, O6uerdaeTca npoTeKaHHe) 


H30MepH3alHOHHOPO akTAa, B pesyJIbTaTeé| 
KOTOPOrO OHA H3 MOJIeKyJ MpeTepMeBaeT H3OMepHOe Mpeppalllenve, a Apyras} 
OCTaeTCA HEH3MCHHOM. ITO MOXKHO MpeACTaBHTb, HallpHMep, CuleLyrolleli cxemon | 


Me 
CH,—CH-? \CHy—CcH=2cn cH, 


—_ 


——> Me—CH,;—CH=CH—CH3-++CHs—CH—CH=CH,, 
| 


Peete Me 
rue Me — menounoH MeTasuJ. | 
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| Heo6xoqumo Takxe OTMeTHTb, YTO MOAOOubIe NpeycTaBeHHA MoryT ObITb 
IPHMeHeHbI JVI OOBACHEHHA MeXaHH3Ma OOpa30BaHHA IHC-TpaHC-3BeHbeB 
wen B Mpoyecce MowHMepu3salun. 

} I[lpsamo# nepexoq wnc- 7 Tpanc-bopm us0mepoB TpeOyeT 3Ha4qHTeJbHO!i 
*PHeEpruu akTHBalluu. Bowee BepOATHBIM KaxKeTCA Npoxorxflenve peaKIH 10 
hueqyrolel cxeme: 


|  {™ R—CH,—CH—CH=CH,.__~” R—CH,—CH 
Me—CH;-—CH | | 
Me HC—CH,Me 


? 


| Ha cocTosHve paBHOBeCHA M30MepHbIX (popM B 9TOM Cyly4ae Tak2Ke MOryT 
OKa3bIBaTb BJIMAHWe ykKa3aHHble BbIWIe (aKTOpbl. 


HMucTHTyT BbICOKOMOJICKYJIAPHbIX COCAHHEHHH Tlocrynuso 
Axkayzemun HayK CCCP 29 V 1956 
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JIoxaxagnr Aragemun nayk CCCP 
; 1956. Tom 1441, Ne 6 ‘ 


XHMH fA 


H. C. HAMETKUHH, axkanemuk A. B. TOMUHEB u T. WH. VEPHDILIEBA. 


CMHTE3 HEKOTOPbIX COEXMHEHHWM KPEMHUS 
C. WMKJIOAJIKWJIbHbIMH PARMHKAJIAMK 


B nawelt pa6ote(*) Obl0 NOKa3aHO, ITO TPHOpOMCHJIaH IIpHCOeUHAeTCA K He- 
IIpefeIbHbIM yrieBOAOpoOaM C BLICOKHMH BbIXOJaMH. B cBaA3H C STHM TIpeycTaB- 
JIAOCb HHTePeCHBbIM CONOCTABHTb AKTHBHOCTb OpOMHJOB KPeMHHA, CofepxKalllux 
cBa3b Si — H, B peakiluaAx C HeIpesebHbIMM yrmeBOMOposaMu C aHasOrHUHbl- 
MH XsJlopHyamMu KpemMHua. B HacTosllem COOOMleHHH OMMCbIBAIOTCA peakUMH B3a- 
UMOfeHCTBHA COeqHHeHHH KpeMHUA, COepKallux cBa3b Si — H, c WuKore- 
KC€HOM HM MeTHJIIMKIONeHTeHOM. PeakiMH MpOBOAHIHMCb IIpH yJbTpacduowero= 
BOM OOJIYYeHHH H B MpHCyTCTBUH Nepekucu OeHsona. 

Ta6Omuna J 


| : s f iat . 
@opMy sb T. kun. B °C oa oe peste Tee Pree Se Buixon B % 
uac. 
a 53 46 20,76. 
Cu sicls 194—196 747 6 60 33 58 
is SIBrs , 413—114 4 a 93 46 70 
[H>sicis 190—192 754 a 78—8G 65 13,6 
CH3 ; 
[nse 139141 9 a 140 65 70 
CH3 
CH >cHssICh, 84—85 5 6 200 6 19,7 
CH > cH, SIBr, 104—106 2 6 90 12 15,5 
CH DCaHSiBr, 101—102 5 6 80 16 40,7 
CH > ca siBr 150—152 7 6 80 16 44 


% 
a a — yIbTpapHoneTORoe OOmyuenHe, 6 — nepeKucb OeH30HIa, 6 — TllaTHHH poBaHHble 


CpaBHuBaa BbIXOsa UAKNOAIKHJITPUXJOPCHaHOB (Ta6. 1), mMomwyyeHHDIx 
IIpH YJbTpa*vouleToBoM O6JIyueHHU, BHHO, UTO OHH HuDKe BbIXOJOB HK JOaJ- 
KMJITpHOpOMCHIaHOB, TMOJIYYeHHBIX HaMM B aHavIOrMUHEIX YCJIOBHAX pauee (?) 
1260 


be 


}ITepeCHO OTMETHTb, YTO axe B ONbITe, MPOBeCHHOMC Tepekuchio GeH30nHa 
i itxoq’ WHKIOreKCHITpuxTOpcHnaHa HHKe NOJYYeHHOFO JIA WHKJIOreKCHJITpH- 
‘jomcusiana pu cvoueTOBoM o61yyeHuH. 

9] IIpu cpaBHeHuu OnbITOB NpHcoe_MHeHHA aNKUIMOPOMCHAHOB MU aKMU- 
OpCHMaHOB K IWHKJIOreKCeHy BUHO Take, YTO aMKU_MOPomcusanb! Gowee 
§)THBHEI B peakIMAX C HenpefesbHbIMH yrueBogopogamu. Tipu npopeqenun 
MakUMA MeTHJIAUXJIOPCHJaHa C WHKJIOreKCeHOM Kak IPH yJIbTpacpHoseToBRoM 
/)JIyYeHHH, Tak H B NPHCYTCTBHH NepekucH OeH30HIa NposykTa mpHcoequHeHUuA 
PHapy2keHo He Opiio. UnksorekcuimMerua {ux JOpcHiaH HaM yJaJiccb NOsYYHTb 
Hib B MIpucyTCTBHH Oonee aKTUBHOrO KaTasM3aTOpa — MaTHHHpOBaHHOrO 
“WA. , 

} Ha ocnope oswyyeHHbIX WHKIOAIKHAraIOHACHaHOB Hamu Ob NoyueH 
Hi] KkPeMHUH yr eBOOpoOAOB — LHK IOAN KHITPHaIKHJICHIAHOB, CBOHCTBa KOTO- 
IX DpHBosATca B Tabs. 2. 


i anOnin Uc 


Be MRp 
Webopmyn | T. Kun. B °C gc Ties oC ne ee S - 
. a2 Halin, BBIW. go 
Hmo Qa 
1* 84—85 10 —98,5 1 ,4487 0,8221 50,97 51,30 85 
II | 236—238 756 | —83,7 1,4661 0,8475 64,70 65,19 86,5: 
Il] 128—130 5 —70,5 1, 4684 0, 8482 TS75 79,08 47 
VI 142 ,5—144 2 —62 41,4700 0,8494 93,23 92,78 74 
V 4168—165 745 1 ,4464 0,8160 Dilnog ol30 63 
VI | 136—140 7) —68 1 ,4674 0,8480 92,83 92,97 68. 
VII 230 3 227 — — — — 20 


IlpumMeuanue. 


: CH > si(CHs)s (1) CHS sitCatis (1) CHD suCoti)s (111) CH Dsitcation (IV 
[ # > suctads (Vv) H >Si(C4H9)3 (V1) CH > Si(CeHts)s (v1) 


CH; CH3 


* JiutepatypHbre fanubie (2) Jaa CgHy,Si(CHs)s3: Oe 1, 4477; d°0, 8163. 


QKCHEPHMEeHTANMLBHAA WACTS 


HWuknorekcuaTtpuxaopceuaan. a) V3 41 r guxnorexcena u 
25,3 r TpuxsopcHmaHa pH. yAbTpabuoseToBomM oOwlyyeHuu Moslyyeno 6,5 r 
‘BEIXOA 21%) WHksOreKCHJITpuxJopcusmana. 

6) Us 50 r muxnorekcena vu 94 r Tpuxopcusana B IpHcyTCTBHH 4 © NepeKucH 
SeH30va Nomyueno 73,2 r (BbIxOA57,9%) WHKOreKCHITpuxsopcHsana. T. Kun. 
194—196° npu 756 mM; ae 1 2296; | n28 1,4796; MRp Halizeno 50,19, BprancteHo, 
50,20. ) 
i: Hatizeno %: Cl 48,63; 48,52 
CgHy,SiCls. Barucseno %: Cl 48,68 


JIutepatypubie Janupre (*) Ana C,H,,SiCl,: 7. Kun. 199°. 
MetTuauuKaonentTuaTpuxaopcuaan. M332 r merununK-~ 
nonentena-1 u 54 r- Tpuxnopcunana pw yabTpaduoseTowom oOsyueHuA Mony- 
geno 11,6 r (Bbixog 13,6%) MeTHaUMKsONeHTHATpHxXopcunana. T. kun. 80— 
82° npu 5 mm; d201,2114; .n® 1,4716; Mp nalijeno 50,29,.BbHcCuIeHO 50,25. 
| 2 Hatineno %: Cl 49,13; 49,12 
CyH,,SiCls. Baraucuieno %: Cl 49,70 


IuknorekcuHameTwaguOpomenaan. Ms 2lr Huksore- 
Kcena u 17,8rMeTHIgHOpomcusana (B3ATo 51’ r dpakunH c T. Kun. 93—100", 
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. 
TOYYeHHBIA 43 NpOkyKTa peakuMu OpOMHCTOFO MeTHJIa C KPeMHHEM B TOKE HBi 
“cofepxkamel 35% mMeTusquGpomcuana) BMpucyTcTBuv 5 r mepeKucu Oen30ns 
nomyyeHo 7 Tr (BbIXO 28,1%) WK OeKCHJIMeTHJI {MO pOMCH ana. T. kun. 104- 
106° npu 5 mM; ais 1, 5846; 20 1,5887; MRp naiiqeHo 56,51, BeraucmeHo 56 Be 


Haiijqeno %: Br 55,17; 54,76 
C,H,SiBre. Brruucneno %: Br 55,90 


IlukaorekcuamMeTuUaAuxnaopcunan. 40 6 HOFER 
u O7 T MeTHIQuXIOpcusana B IpucytcTBun 0,3 r miaTHHMpOBaHHOrO YIdA H 
rpeBaHCb B aBTOKJIaBe B TeyeHHe 6 uac. np Temmepatype 200°. Ilomy4en 
16,4 r WHKoreKcHsiMeTHI{UxJOpcuaHa (BbIxoA 19,7%). T. kun. 200—20 
‘ipa 747 MM; 21,4718; d® 1,0473; MRp BprancaeHo 52, 56; natiyeno 52, 6 


Haiineno %: Cl 35,48; 36,19 
'C,Hy,SiCly. BaruucseHo %: Cl 36,04 


JIuTepaTypHble Januple (4): T. kum. 204° mpu 745 MM. 

uxknorekcunaaTunaguOpomceuaan. V3 21 THI Ore aa 
wv 11,7 r sTuaquOpomcunana (B3aTo 53 r dpakunu c T. Kun. 130—145°, o 
JIyYeHHOH U3 MpOLyKTOB peakiMu OpoMUCTOrO STHIIa C KpeMHHeM, conep>kailig 
22% sTunqu6poMcunana) B mpucyTcrBuu 5 r nepeKucH OeH30HJa NOy4eH| 
7,1-r (Berxoq 44%) unknorekcumsTHmqHOpomcuaHa. T. kun. 150—152° mp! 
7 MM; 01,5157; ne. 1,5326; MRp ualigeno 61,39, Bprancaeno 61,07. 


Halingeno %: Br 53,14; 53,66 
C,H,.SiBre. BrrancueHo %: Br 53,33 


IluknorekcuaasTHAARUXNOpcHuaan. M3 10 r uuKnorexce 
Ha wu 36 Fr 3TUIAUXIOpCHaHa B MpucyTcTBuH 4 r Mepekucu OeH30Ha MosyIeH 
‘6,3 r (BEIxoy 10,7%) WukmorekcumsTHAAUXIOpcumana. T. Kun. 101—102° na 
-2 MM; a4 1,0789; 12 1,4749; MRp nalijeno 54,86, Bpraucmeno 55,07. 


Hafizeno %: Cl 32,43; 32,09 
CgHySiCla. BrruuceHo %: Cl 33,65 


TlonyuweuHuve KpeMHUHyraeBoZOpozosB 


LuknorekcHJITpHaIKHJICHIaHbl MOyuaIHCb Yepes JHTHMOpraHuyecKkHl CHH| 
Tes. LZnxsorekcniTpudenvicuiaH momyyanca mpucoequHeHvem Tpudenus) 
cHJlaHa K WMKMOreKCeHy B MpHCyTCTBHH MwiaTHHHpoOBaHHOTO yrs. 

uxnorekcuaTtpumetuacuaan. U3 4r autua, 30 r nonu! 
cToro MeTuuia HW 4,6 r WHkKJOreKcHJIMeTHI_AMOpoMCHsaHa Nomydeno 2,2 r (BEIXO} 
85%) WHKJOreKcHJITpuMeTuicunana. T. kun. 84—85° mpu 10 mM. 


Halineno %: C 69,09; 69,20; H 12,83; 12,95 
CHa Si. BrruncmeHo %: C 69,15; H 12,89 


Wukaorekcuatpustuacuaan. V3 3r marnuna, 15 r 6poma- 
cToro sTHla HW 6 © WHKIOPeKCHJITpuxNOpcHaHa MowyyeHo 4,5 r (BEIxoA 86 5%) 
WAKIOreKCHJITpHaTHICHIaHa. T. Kun. 226—227° npu 763 mM. 


Hatieno..%:.C 72,66; 72,55; A 12,72; 12,79 
CypHogSi. BrruncuieHo %: C 72,65; Fp 43520 


UWuknorekcuatTpunponuacuaan. V3 9r aurua, 80r 6po- 
MMCTOrO Nponusia WH 30 Fr WHKIorekcHITpuxmopcusmana Now y4eHo 9,4 r (BbIxon 
47%) Wukslorekcusitpunponnscusana. T. Kum. 128—130° npu 5 mM. 


HatizenHo %: C 75,05; 74,94; H +e cf 13,29 
Cy5HgeSi. Baruncneno %: C 74, ‘91: Jot 
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Wuknorexkcuatpuo6ytuacuaan. Vs 10r auma, 82r 6po- 
juctoro OyTuna uv 35 Fr WuKMOreKcHATpHOpomcusana MoyueHo 20,8 r (BEIXOR 
%) WHkKoreKcuTpHOyTHIcumana. T. Kun. 142—144° Tipu 2 wm. 


Hafigzeno %: C 76,75; 76,59; H 13,59; 13,58 
CysHggSi. BeraucneHo %: C 76,51; E3255 


? 


MeTHAMHKAONCHTHATPHUMeTHACHAAH. M3 6,3 r antua, 
6 r nogquctoro MeTuia u 10 r MeTHAWMKAONeHTHATpUXJOpcHaHa nomyyeHO 
,1 r (BbIxoq 78%) MeTHIMHKIONeHTHATpHMeTHJICHaHa c T. Kum. 163—165° 
pu 745 mo. 

Haiineno %: C 69,37; 69,26; HI 12,50; 12,61 
CyH2)Si. BrrancneHo %: C 69,15; H 12,89 


 MetuanuKnonenoTuHATpu6ytuacuanan. M3 10 r anurua, 
32 r Opomuctoro OyTusa HW 31 Fr MeTHAUMKAONeHTHATpHOpoMcHJaHa MomyYeHO 
7,2 r (BpIxoq 68%) MeTHAMHKNONeHTHITpHOpomcunana. T. Kun. 136—140° 
IpH 2 MMs 

Haiizeno %: C 76,58; 76,60; H 13,46; 13,52 

2 CygH3gSi. BpruucsteHo %: C 76,51; ied 3-55 


WuknaorekcuaTtpudenuacuaan. 101 wuknorexcenau 321r 
PpueHwJiculanHa HarpeBanH mpH 160—170° B 3anadHHOM ammyuie B TeyeHHe 
2 uac. B npucytTcTBuH 0,2 r niaTHHHpoBaHHoro yrua. Hlonyueno 8,7 r (BbIxog 
10,8%) WHksorekcusTpudenuscumana. T. kun. 230° npu 3 MM, T. Tat. 232°. 


Hatigeno %: C 84,94; 84,84; H 7,61; 7,42; Si 7,57; 7,84 
CogHogSi. BaruucseHo %: C 84,21; H 7,60; Si 8,19 


TlocrynHs0 
18 V 1956 


ILHUTHPOBAHHASA JIMTEPATYPA 
nee H. C. Hamerxuuy, O. Il. Conososa, JAH, 86, Ne 5, 


PA Bal O 
65 (1952). *M. Kanazashi, M. Takakusa, Bull. Chem. Soc., Japan, 27, 441 
oy - 8 Co Burkhard, “R. Krieble, J. Am. Chem. Soc., 69, 2687 (1947). 
A. Barry, L. De Pree et al., J. Am. Chem. Soc., 69, 2916 (1947). 


Jloxaagn Akagemun nayrk CCCP 
4956. Tom 111, Ne 6 


r. A. PASYBAEB, 10. A. COPOKHH u Lf. A. JOMPAYUEB 


®OTOPEAKLIMM XPOMOPrAHMYECKNX COEJMHEHHK 
(ITpedcmaenexno axademuxom H. JI. Kuynanyem 25 VI 1956) ‘ | 


CuuTe3 TepBoro XpOMopraHH4ecKoro coeHHeHHA Obl OCYyIIecTBIIeH ell 
B 1919 r. (*). 3a Bpema no 1931 r. Xeliny yanocb BbIeHTb UW ONHCaTb HeKOy 
Topble CBOHCTBa pAa MPOHSBOAHbIX NeHTadenuu- (7), TeTpabenu- (*) u Tpude 
Humxpoma (4). ABTop NoJlarad, YTO B NeHTaheHHixpomruypoKkcuyse (C,H;),CrOH, 
TeTpadeHusxpomvoguse (C,H;),CrJ u B  Tpudhenumxpomuoguge (C,H;)sCr 
aTOM MeTaJlla MMeeT Pa3JIMYHY!IO BaJICHTHOCTb, PaBHYIO, COOTBETCTBEHHO, 6,) 
5 u 4. Wm xe Opima oTMeveHa «aHOMaJIbHaa» peakuna (5) Mepexoja nena 
HHJIXpOMrHpoKcnya, oOONaalolllero CHJIbHBIMH IWeJIOUHBIMH CBOHCTBAaMH, Ip 
WeHCTBHH pa3JIMYHbIX KUCJIOT (34 MCKJIOVeHHEM YKCYCHOHM, XJJOpyKCyCHOH,| 
cepHoli kucaoT H COz) B mpousBoqHble TeTpadbeHusxpoma. Takum myTeM OBI} 
NlovlyyeHo cBblue 50 comecOpasHbIx NpoHsBosHbIx. Janee oKa3a0cb, 4TO TleH~ 
TaPeHHIXPOMIHApoKcHA pearupyeT aHOMaJIbHO HC HEKOTOPbIMH COJIAMH Oec- 
KHCJIOPOAHBIX KHCJIOT 


(CsHs)sCrOH--H,O-+KX > (CgHg)4CrX-+KOH-+-CgH;OH-+(H). 


BpleeHua Bofopoqa, Kak sTOro TpeOyeT MpuBeseHHoe ypaBHeHHe, B peakIMY 
He HaOtojlalocb. 


NN ay? 
Why 
wr a wees 

Cr Ci OH 
a 

Hit \ 
' 


Xx Crevy 
ran 
st WN 
AK AX yf Be 
4 NY ‘ y N 
i] Ul l 


Ira = 10 — C,H; (nentapeHvixpomMrHuzpoKcny) Hain 
J (rerpahenuaxpomuogny); I] — tpndhennaxpomuogzny 


Kaemm u Hpto6ep (*) no mpeqomwenvio Xefina W3MepuJIH MarHUTHyIO Boc- 
IIPHHMYMBOCTh MeHTa-, TeTpa- HW TPpHeHHJ-NpOH3BOAHHIX, MpHyeM ObIO NoKa- 
3aHO, YTO OHA HMCeT OHH UTOT Ke NopsoK (1,7 MarueToua Bopa), 4To yKasbi- 
BaeT Ha HaJIMUMe OMHOFO HecMapeHHoro dIeKTpoHa. B cBa3H Cc STHM ObIIO Ipes- 
MNOJIOKEHO, YTO BaJIeHTHOCTb XpOMA B JaHHbIX COeHHCHHAX OJMHAKOBa 
paBHa 5, OfHaKO OKOHYATebHOrO BbIBOJa CleNaHO He ObIJIO. 

BeseqcTave TpyHocTH NosyyeHUA HW HW3KHX BbIXOJOB XpoMopranHueckux 
COeCAMHEHHM STH COeAMHEHMA B TeyeHHe AMHTeAbHOrO BPeMeHH He U3ydaHcb. 
JImmb B 1955 r. Llefice onyOmKoBan lipeABapHTebHoe cooblleHHe (7), B KOTO- 
PoM Obl Tpefvio%Kenbl cTpyKTypuHBle dopmyazb I u II. ipa stom ucnonb30- 
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“MCb cileyiollve Manuble: 1) uccneqoBaHuA MarHUTHOli BocnpHuMUHBocTH 
, 2) TOXMECTBEHHOCTS NOMOC MorolleHuA B yAbTpaduosete mp 313 My 4u, 
ikoHeH, 3) anuble MO BOCCTaHOBJeHHIO XpOMOpraHuyecKuX coeluHenuit 
MMpHbIM pacTBopom LiAIH, (8). Oguako pesysbTaTb! BoccTaHoBeHuA He 
f€loT KOJIMYeCTBEHHOrO XapakTepa, Tak, HalpuMep, pe BoccTaHOBJeHHH 
et1;)s;CrOH | nonyyeno 48% aubenua u 47% cbeHoma; Mp BoccTaHoBAeHHH 
igH;),CrJ BbiqeneH Audbenun c BbIXooM 76%. 

Ham Ka3al0cb MHTepeCHbIM TpoBecTH oTopacnak 9THX MoIHpeHMJIbHBIX 
CHHEHHH XpoMa B pactTBope. Vi3Becruo, yTo mpH ocBelleHuu yabTpatpuo- 
‘TOBBIM CBeTOM (C,H;),Hg (°), (C,H;),Sn (#°), (C,H;),Pb (1°) uu (C,H;),Bi (2°) 
| pacTBOpHTesAX oOOpasylollvecd B pe3ysbTaTe “PoToAuccomManun cbeHusb- 
Ie pauKasbl, KaK MpaBHJIO, OTPbIBAlIOT OT PaCTBOPUTeIA BOMOpo, Mapas 
‘H30 JI; JIMUIb B CJLy4ae TpUpeHuIBHCMYTa MouJyYeHO He3HadHTeJIbHOe KOHYeCTBO 
ibenunia. Ec (kak canta Xelin) ucceqyemble coeuneHUA cojlepxKaT penusb- 
ie pPyliiibl, HeMOCpeACTBEHHO CBA3aHHbIe C ATOMOM XPOM@, MO2XKHO ObIWIO OKH- 
Tb B IIPOAyKTaXx CoTouH3a OeH30N H JMUIb CeAbI Aucbenuna, T. e. Mea OBI 
2cCTO aHaJIOrHuHad KapTHHa. 

Hcxouble XpoMopraHwyeckHe CoeAMHeHHA ObIIM CHHTe3HpOBaHbl MO MeTO- 
ike XeliHa “3 denuMarHHhOpomuya (nowyyenHoro u3 150 r 6pomGen30a 
25 r MarHus) 4 9pupHol cycnen3uu (40 r) cyOnuMupoBanHoro XJOpHOro Xpoma, 
TOpad pvOaBANach npH —10°. Ilocae BbIepxKUBaHHA peakKUMOHHOM cMecH 
TeyeHHe HOU MPH KOMHATHOH TeMilepatype OHa Pa3ssaramach CepHol KUCMOTOH 
) JIbAOM, H B pe3yJIbTaTe COOTBeTCTBYIOWeH OOpaOoTKH H3 Hee ObIIH BBI- 
JICHbI APKO-OpaHxeBble KpHcTanmMyeckue (C,H;);CrOH,-4H2O (0,54 r) u 
igf15)4CrJ -2CHCI, (0,38 r), mo cBoiicTBaM HJeHTHUHBIe c CcoeqMHeHHAMH 
eHHa.: 

IIpu o6ayyenuu yabTpapuouetToBbim cBeToM (mamua IJPK-2) B mpo6upKe 
3 KBapua 0,4 r nenTapeHuixXpomruszpokcuga B 30 Ma xsopodopma (6 ac.) 
<pacKa pacTBopa H3MeHHJIaCb OT HHTCHCHBHO OpaHKeBOH Jo CBeTMO-3eJIeHOH 
BbIMa 3eJIeHbIM, PaCTBOPHMbIH B BOJe ocaoK, CoJepKallvH XpoM HM XJop. 
ocJle MeJJIeHHOH OTTOHKH pacTBOpHTesIA OCTaTOK Obl OOpadoTaH MeTaHOJIb- 
IM pacTBopoM KOH u neperuad c mapoM; B oTToHKe HaliqeHo 0,186 r Auhenuna 
9,3%, cuHTad Ha 2 Mousa OT HCXOAHOrO BellecTBa; cM. cTpyKtTypy I), T. m1. 70°. 
eTaToK ocwle NeperoHKH, MOAKHCJICHHbIM cepHoH KHCJOTOH, CHOBa Mepe- 
HAJICA C TapoM, H OTTOH OpoMHpoBasicaA OPOMHA-OpoMaTHBIM CioCcoOoM; BbIje- 
HO 0,158 r TpH6pompenosa (62,8% oF TeopHy), T. 1. 95° (H3 GeH30a) 6e3 
TIPeCCHH CMellaHHoH mpoObl. Bex3o0ua B xofle pa3s00pa He oOHapyxXeno. 

B wuposxyktax doTopeakuvHH meHTapeHHIXpoMruApokcuya B MeTHJIOBOM 
lupTe Toke HalieHbl Aupenus U Meno. 

O6myyenue pactBopa 0,3 r (C,H;),CrJ-2CHCl, B 20 ma xmopotbopma npo- 
yIuIO B TeyeHHe 30 uac. Oxpacka pH 9TOM H3MeHHJIaCb OT OpaHKeBo-XKell- 
i 0 po30Bo-voMeToBOH (HoX B XMOpotopMe), MpM4eM TakxXe BbIMAa 3eue- 
IH ocafok. Pacrsoputemb OTTOHANcH; 6eH300a B OTTOHe He Halifeno. Ilepe- 
HKOM OCTaTKa C 1apoM BbifeseH AupPeHHN; BbIXO KOJIMYCCTBEHHBIM, T. TI. LOS 
| [louy4eHHble KomMYeCTBeHHbIe JanHble YKa3bIBaloT, TO B TeTpapeHMIXpoM- 
yiue erbipe eHHIbHbIe TpynMbl He CBASAHbI HeMocpeACTBeHHO C aTOMOM 
Tala, a HaxoaTca B Bue AByX JupeHuIbHEIX rpynmupoBok. CrpoenHe 
HTapeHUJIXPOMFHApoKcHAa, Mo-BHAHMoMy, aHasorM4uno TeTpatbeHHAXpoM- 
AWAY, C TOM MMUb pasHuuel, YTO NATAA PeHHbHad rpylma BXOAUT BCOCTAB 
WIEKYJIbI B Bue eHoMAT-aHWoOHa. ITO Xopolllo cormacyeTcA C KaveCTBeH- 
IMM JanHpmmu Lleficca u yuu (3) 4 o6bacHaeT «aHOMaIbHOe» CoseoOpasoBaHHe 
HTadeHHIXPOMrHApOKCHAa, KOTOpPbIM culeqyeT paccMaTpMBaTb Kak (PeHOJAT 
Tpapenumxpoma. CHuIbHble WesOuHbIe CBOMCTBa NocefHero OOyCAOB/eHbI 
IMUHeM (PeHOMAT-aHWOHa, ABMAIOWerocA, KaK M3BeCTHO, CWJIbHbIM OCHOBAa- 
eM. 

JA MpoW3BOAHBIX TeTpapeHUIXpoMa MOXHO ObWIO Obl MpeAMONORUTb CTpoe- 
ie, BbIBeqeHHoe u3 cTpyKTypbl III, ofHako oHa He OOBACHAeT yCTOMYMBOCTH 
OU3BORHBIX 10 OTHOMMEHHIO K BOse HM MIeOUHbIX CBOHMCTB BbIeseHHOrO XeHHOM 
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TeTpacbeHusx pomrugpoKcusa (1). Moaromy erpyktypa III fomKua Obit oT6p 
WweHa, H MBI CUMTaeM, YTO JMUIb crpyKTypa I HavOosee NOHO COOTBETCTBY: 
HMEIOILUMCA SKCIEPHMeHTaJIbHbIM JaHHbIM. 


Hayuno-ncculeqOBaTeIbCKHH ~WHCTHTYT XHMHH Ilocrynuao 
up | opbKoBcKoM rocyapCTBeHHOM yHHBepcHTetTe 24 VI 1956 
um. H. HW. Jlo6ayescKoro 
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g 


@®HSHYECKAA XHMU A 


leH-Kkoppecnoxjent AH CCCP 6. B. JEPATHH, C. K. )KEPEBKOB u A. M. MEJBEEBA 
O MEXAHH3ME AJITE3HM W ABTOrE3SIH KAYUYKOB 


HavOoulee XapakTepHOli ocoOeHHOCTBIO sABeHHH CaMOCIMNaHHA KaydyKOB. 
APyruX NOJIMMepoOB ABIACTCA POCT CHJI MpHMMaHHA CO BpeMeHeM KOHTAaKTAa. 

Alia OObACHeHHA STO KMHETHKM ObIM NpPHBJeYeHbI [Ba MeXaHH3ma. 

1. Makpockonmyueckuii MeXaHH3M yBeHYeHHA CyMMapHOM nOWayqH UCTHH- 
TO KOHTaKTa 3a C¥eT PeJIakCalHH HW MaCTHYHOrO TeYeHHA B 30He KOHTAKTHBIX 
paxkenni (*). 

2. Muxpockonmueckuit (MOmeKYJApHbiii) MexaHu3m juddby3sHouHoro mepe- 
eTeHHA ele COMpHKacalolluxcaA MOJHMepoB, Beyulero K YBeJMYeHMIO cllen- 
HHA Ha COOTBETCTBYIONIMX yUacTKaX JO 3HaYeHHA, OTBeUalollero KkoresHH, 
JleCTBHe HCueSHOBeEHHA u3snyeckOH rpaHubl pasyea (‘). 

IIpeqctapienua oO ucdy3HOHHOM MeXaHH3Me CaMOCIHMaHHA Kay4yKOB. 
[IH BMepBble BbICKa3aHbI B padoTe Mapxka u Mosedosuya (') u BmocuJeqCTBHH 
SBUTbI B padotax Jleparuua u Kpotosor (*) u Boroukoro c coTp. (°). 

Tak Kak pe€JlakCalHOHHble ABJIGHHA TaK}Ke BO3pacTaloT C MOJBW2KHOCTHIO. 
Tle WH HX CerMeHTOB, TO JIA OOOHX Me€XaHH3MOB CKOPOCTH OOYCJIOBJIeHHBIX 
[HM MIPOWeCCOB BO3pacTaHHA CLEMIeCHHA OOOUX TeJI WOJKHbI CXOJHbIM 06pa30m 
HATbCA B 3ABHCHMOCTH OT TeMHepaTypbl H pola momHMepa. Ilostomy mpose- 
HHbIe€ JO CerO BP€MeCHH MCCJIeOBaHHA aBTOre3HH He NO3BOJIAIOT OMHOSHATHO 
TaHOBHTb yJleJIbHOe 3HavYeHHe OOOHX MeXaHH3MOB — MOJIeKYJIApHO-lenHoro 
peJlakcaltHOHHO-MexaHuyeckoro. B HacTostleH padotTe JeslaeTcH MonmbiTKa 
INCHHTb OTHOCHTeJIbHOe 3HaveHHe 3STHX MCXAHHS3MOB. 

Vex cocTouT B TOM, YTOOBI HCceOBaTb TEM HJM HHBIM MeTOJOM UpHwuna- 
ie He TOJIbKO OJMHAKOBbIX MOJIMMepOB (Kay4YKOB), HO HM HX PasJIMYHbIX KOM- 
Halu (Map), COMOCTaBIAA NOJyYeHHbIe 3HaYeHHA NpWIWNaHWA C NOKasa- 
JIMMH COBMeCTHMOCTH KayuyKOB™. [JapauueuH3M CO CTelIeHbIO COBMeCTHMOCTH 
JDKeH YKa3bIBaTb Ha JlelHCTBHe MOJIeKyJApHOrO, Wudpdy3SHOHHOTO MexXaHN3Mma. 
TOore3sHH HU ajire3Hv nomHMepoB. Hao6opor, mp pewakcallMOHHOM MeXaHH3Me 
UIMNAHHe He JOJ2KHO KOPPCKTHPOBaTb C HaJIMUMeM COBMeCTHMOCTH. 


XK CIep meM 6 Ht a IPB ara Td 'C 5 


UrTo6pbl vu36exKaTb BIIMAHHA Ha BeJIMYHHY afTe3HH CHI 9JIeKTpOCcTaTH4e- 
oro XapakTepa, KOTOpble, KaK H3BeCTHO, OObIYHO TpeBaupyloT Hak Mo- 
KYJAPHBIMH ABJICHHAMH TPH paccJlaMBaHH, MbI XapakTepH30BaIM ajre- 
HO BesMuNHOH cHubI (B KI /cM*), HeOOXOAMMOH AIA CBMra OHOM yacTH 
pasa OTHOCHTeIbHO pyro. 

Odpasubl nupescTaBIANH CcOOOM TKaHeBble NOJIOCKH pasmepom 5 X 10 cm. 
[Mpa wiBa, Ha KOTOpbIH HaHOCHJICA pacTBOp NOwMMepa, cocTaBaata | cM. 
oIMueCTBO CyxXOro BelllecTBa, HaHeceHHoro Ha | cM? ryiomjaqu o6pasiia, paB- 
iocb 0,03 r/cm?, npHdemM OAH MOMMMep HaHOCHJICA Ha OfHY Moocky, a Apy- 
ii momuMep Ha Apyryto. Ilocue nomHoro yAaleHHA PacTBOpHTetA NOJIOCKH 


* Ora wed BbICKa3aHa HaMH B JOKJafe Ha COBeIaHHH Mo anresHu B Mucturyte dusnyeckoli 
mun AH CCCP Bp mae 1955 r. Emje panee cBa3b COBMeCTHMOCTH Cc ajre3sHeH Oblla mpeyno- 
mena C. C. Borouxum (34). 


ayOnupoBanuch 4 noMetlamuch nog rpy3 40 I /cm? Ha 5 MHH., Wocse Yero mp 
Y3BONMNOCb UCMbITaHve OOpasyoB. Karkfoe HcMbITaHHe MpPOBOAMOCh He MeHG 
yYeM Ha NATH OOpasuaxX H Opasocb cpefHee 3HayeHHe. a 

B KauecTBé OObeKTOB HCCIeOBaHHA HaMH ObIIH BbIOPaHbl: HaTYPaJIbHby 
Kaytyk, CKC-30, CKH-26, CKb, OyTHakayayk M HaMpHT. 

O cOBMeCTHMOCTH TIOJIMMepOB MBI CYMJIM M0 JMTepaTypHbIM JaHHbIM 
OCHOBaHHBIM B OOJIBIIMHCTBe cly¥aeB Ha W3yYeHHH MeXaHHYeCKUX CBOMCTE 
KPOMe TOTO, MbI OIIpeeJIAJIM COBMECTHMOCTb NOJIMMEPOB, MOJIb3yACh Cie MYIOule 
MeToquKOH. PacTBopbl pa3JIMUHbIX MOJIMMePOB, IIPHrOTOBJIeHHbIe B OAHOM | 
TOM 2Ke pacTBOpHTesle, CIMBasIMCb BMecTe. CMeCH PacTBOpOB TIaTeJIbHO Tep 
MeUIMBaHCb, , CCIM CMeCb paCTBOPOB MO HCTeYeHHM ONpefeseHHOrO TepHol 
BpeMeHH pacclaMBaslacb, CUHTaJIOCb, YTO MOJMMepbl He COBMeILAaIoTCH. B ké 
yecTBe HaMvOoulee MpOcToro H YeTKOrO NOKasaTeJIA COBMECTHMOCTH IIpHHUMaJIOC! 
HaKOHel, CXOJCTBO HomapHocTeH OOouX OOpa3ifoB. 


(to-13} 


Ta6nuna @ 


ConpoTHBJleHue CABury B KI /cM? 


dull seyuye RD AE CKC-30 CKH-26 CKB | ae 
+ EE belie gs ewe 
\HarypapHpi Kay4yK | 3,20 sla SO) aes |G Sy = 0,10( = 414 | Seep id 44 
S .@ =) &, : 
. se ps = be 
Hauput 1,00(=] 2,0 0 t,00 020 4,03 
3 > . ) 
KC. +)|, <e/— IM ea 
ae 1,29(=) 058 1,04 0,0 0,60( =) 0,80 
®B Ss S) © ‘Ss 
CKH-26 0,10(=) 1.07] 0,20( 0,48 0,28(=) 00 © 
© © >) ) }. 
| + — “ cs — 
CKB 114(4) | 0,00(=) 0,28(=) 0,54 0,3 ) 
8, oy @ ) @, 


‘bytus-KayyyK t4a( "| .05(— | 0,80( 0,62( | 0,08(— 0,36 
Q, S) ® 9 7) 


/ 


B ta6a. 1, B KOTOpOl MpHBeseHbI pe3yJIbTAaTbI WCHbITAHHM, HaJMGve COE 
MeCTHMOCTH OTMeyaeTCH 3HaKOM -+, HeCOBMeCTHMOCTH —, IIPH¥eM BepXHH 
3HaK COOTBETCTBYeT HallleMy OMpeJeeHHI0 COBMECTHMOCTH B pacTBOpaX, HMR 
HMM Ke (Mp HaWunH AByX 3HaKOB) — JIMTepaTypHbIM yKa3aHvemM. IlomuM 
3TOrO, CXOACTBO NOMApHOCTeH OOOHX Kay4ykKOB OO03Ha¥aeTCH 3HaKOM ©& 
pa3siMunve MOJApHocTeli — 3HakKOoM ©. 


O6cyKMeuHuNe pesyAbTATOB 


lismepaeMoe CONpoTHBJeHHe CIBHry, ABJIAIOWleecd BLIOPaHHOH HaMU Mepo 
are3HH, MOXKHO ApeAcTaBHTb B BUAe MpOusBeseHHA 


Ty. = SieT2, 


rye Sy. — nollab MCTHHHOTO WI MOMeCKYAAPHOPO KOHTAKTAa MOMMepos | H- 
HM tyg — UX MCTHHHOe yebHoe ConpoTuBseHve cABury. Mbt Buyum, uro T 
3aBHMCHT KaK OT MeXaHW¥eCKHX CBOHCTB KOHTaKTHPYIOWUX OOpasiloB, Tak Hu O 
UX cHelupyeckoro B3avMofelictBua. B pesymbTaTe sToro B oOIIeM cu1y4a 
AOUKHA, NOUYYAaTbCA CORKHAA KapTHHa. 
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Bosee ripocrad H XapakTepHad KapTHHa MoxeT, ofHaKo, NOJIYYMTbCA pH 
sTaHUH =TaKHX NOJIMMEPOB, AVIA KOTOPbIX OAMH H3 COMHOXeTeeli B (1) 6yyer 
ATBCA MaJIO M10 CpaBHeHHIO C Apyrumu. JlonmycruM cHayaa, uTO CHuIbHee 
bupyeT Sy). Tak kak Sj, yRoBeTBopseT ycJIOBHAM 


Sii< Sis < So, 


Si, u S,, — , CooTBeTCTBeEHHO, MOWaqu UCTHHHOFO KoHTaKTAa MeXNY TOK Te- 
sHHBIMH OOpasiaMu (upHyeM oOpa3en, 2 mpeknouaraercs Goulee MATKUM, YeM 
asel, 1), To T,, B (1) 6ydeT uMeTb 3HaueHHe, He BbIXOJsAIIlee 3aMeTHO 3a mpe- 
bl UHTepBala 7\--T2. [Ip stom, ecm mpeqNonoKUTE KONTAKT yupyruM 
OAIHHAIOMMMCA Popmywe Tepya u Moflysu ynpyroctu o6oux o6pa3uoB He 
WIKOM CHJIbHO PasHAMMUCA TO MOpAAKy, TO Sj, a cileqoBaTembuHo, u T,, 
yT ONM3KH K CpeAHHM apudpMeTHYeCKHM COOTBETCTBYIOWUX BeIHUMH S14, 
HM 71, T,. Ecau 2xe mpefnouaratb, uro MofyIM yupyrocrn cumbHO pa3suu- 
TCA WIM YTO KONTAKT olpefedAeTcaA rwacTHyYHOK JecbopmMauneli, To Sj,, 
meqOBaTebHO, H 7, OYAyT OH3KH K 3HAYeHHAM, COOTBETCTBYIOUIHM KOH- 
ry Oowlee MAKOTO OOpa3siia c ce6e NOOOHHIM, T. e. 


‘ Sip = Sy, Ty = To. 


BCAKOM CJly¥ae, He€3aBHCHMO OT MeXaHHYeCKHX CBOLCTB OOOHX OOpa3silos, 
HM 7, HMKOra He MOFYT BbIXOJMTb 3 T1peJeJOB HHTEPBaJIOB COOTBETCTBY1O- 
. 3HaveHHH Su +-So9 u Tyy~Tne2. 

Mnaye oOcTOHT Jesio, ECM JIA PpacCCMaTpHBaeMbIX KOMOHHAUMH KOHTAaKTH- 
LHX OOPasOB %4, BAPbUpPyeT 3HAYHTeJIbHO CHJIbHee, YeM Sy,. 3fecb cuekyer 
MMYaTb Ba BOSMOXKHBIX clyyad. Ec ocHOBHOe 3HaveHve JVI BeJIMYMHBI 
iMeeT Auppy3suA HU lepemeTeHve Wereli OOOHX NOJHMepoB, TeM Jierye ocylile- 
IfeMble, YeM OuIM2Ke MpHposa OOOUX MoOsIMMepoB Apyr K Apyry, TO OYeBHAHO, 
“1. Oy eT H3MCHATLCA MapadieJIbHO © COBMECTHMOCTbIO OOOMX MOJHMepos, a 
OTCYTCTBHH COBMeCTHMOCTH MOXET OBITb HE TOJIBKO ty3<K 99, HO HW Tyg ty < 
2. IIpH 3TOM JouMKeH HaOMIOMaThCA NWapaJeH3M MexKY COBMeCTHMOCTHIO 
a3I10OB HW 3HayeHHeM OTHOMIeHHA 7,./t11, KaK HallpHMep, B CJlydae HaTypasb- 
9 Kayyyka H CKH-26 (cm. Tada. 1). Ecam xe ocHOBHOe BIIMAHHE Ha 7). 
3bIBaeT B3aHMOJeHCTBHe 3apANOB ABOMUHOFO JJIEKTPHYeECKOLO COA Ha rpaHue 
AX OOPa3IlOB, TO 3HaYeHHA t,. MOFYT He TOJIbKO TIpeBOCXOAHTb 4, HO U 
BOCXOAMTb T.. > %11, Wapasvienv3M Ke 3HavYeHHH OTHOWeHHA ¢,,/t, H 
MECTHMOCTH JlouIxKeH OTCyTCTBOBaTh (CKB + OyrTuu-KayyyK). 

B ra6. 1 werko 3aMeTHTb, ITO AIA cyYaA afresuu OyTuI-KayyykKa K Apy- 
flomuMepam 7), Bceryla Couple, YeM 7,,, a HHOra HU YeM T22. OTO yKa3bl- 
[ Ha OTCYTCTBHe 3aMeTHOTO BIMAHHA AudpdysHoOHUbIX MpoleccoB HW POBOpUT 
33MO2KHOM BIMAHHH Kak WOUlalu KOHTAKTA, Tak MH ABOHHOLO IIeKTpHYeCKOrO 
Al. 

EcaH HCKIIOUMTb 43 Tab. | paccmoTpeHHbIM caryyah CKB u Oytus-KayyyKa, 
soueTaHHe BCeX OCTAJIbHbIX Kay4YKOB OOHAPpyKUBaeT ACHbIN MapademH3M 
C€ COBMeCTHMOCTbIO TomMMepoB | u 2. 

[Ipu 3aBeqoMo HecopMectumoctH Bceergqa Ty, < 74, H HaoOopoT, 4TO yKa~ 
aeT Ha powb ucby3HoHHoro MeXaHH3sMa. TOT BbIBO], TMOKpe- 
erca oco6eHHO yOeAHTeIbHO HaJIMYHeM KOppevIANHH MexKy BeJH- 
aMH oTHoWweHua 7;,/T1, WH COBMECTHMOCTbIO COOTBETCTBYION[UX KayYyKOB, 
BUJIHO 13 Ta6u. 2. HauOomee veTKuM Napasemu3M, 6e3 KaKUX-s1MOO HCKJIIO- 
wil, oTHoWeHHe T,,/7,, OOHapy2KuBaeT C MoOKasaTeJIeM COBMeCTHMOCTH, 
OBAHHbIM Ha MpHHIMMe CXOACTBA NOMAPHOCTeH y OOOHMX Kay4yKoB (mocwes- 
crom6en, Ta6muupt). Kora moumapHocTb oOO0HX Kayu4yKoB coBmlayaer, 
T., > 1; Kora momapHocTb He copmagaeT, Typ/Ty <1. 

[Ipyrve MokasaTeJIM COBMCCTHMOCTH He BCera COOTBETCTBYIOT OTHOLMEHHIO 
'T,,;. Oquako MofoOnble Bbillajenus 43 oOMleH Koppesun (crpouKn 1, 2 
) BCer a CONpoBORMalwTcH MPOTHBOPeYHEM COOTBETCTBYIONLHX MOKa3a- 
sii COBMeCTHMOCTH OOpa3sloB, YTO yKasbIBaeT Ha HX COMHHTeJbHOCTD. 
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Taodmaula 


COBMeCTHMOCTb Kay4yr 


\ Le 
Poy, Kay4yKoB ae T2 Ty To 


TO Hallam on- 
NO UT. ucTou- 
HHKaM 

nO 1pH3HaKky 
I CXOMCTBa m1G- 


B pacTBope 
peaeneHuaM 


. Hanput + HK 

. CKC-30 + HK 

. CKH-26 + HK 

CKb + HK 

CKC-30 + HanpuT 
CKH-26 + naupurt 

CKB -++ nauput 

. CKH-26 + CKC-30 

. CKB + CKC-30 

10. CKH-26 + CKB 

11. Bytan-kayuyk + HK 

12. Bytua-Kayuyk + HaupurT 
13. Byrua-kayuyk + CKC-30 
14. Bytua-KayusyK 4+ CKH-26 
15. BytTua-Kayuyk + CKB 
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CORNWORRNNUN Www 
NNOONMOOCOCOONMLHD 
RORSORRROSSSSSS 
SOSOFROOOOR OK OEE 
NROORN@®2WWOMER WR 
DYSHDRBOSOSOSHORODOS 
FENWROROCONONORO 
OINDOUERAMNOMENN 

EWNSSOERaASAE SS 
anit helen ato 


TaKuM 00pa30M, TOBepXHOCTHaH COBMeCTHMOCTb Kay4¥yKOB, XapaKTepH3y: 
Maa MX aflre3HOHHbIM COMPOTHBJeHHeM CJIBHTy, ollpeesAeTcA HajlexKHee BCEL 
MO IpW3Haky CXo9cTBa UX MOApHocTet. O_uako OyTHJ-KayyyK BbiMaaer 
3Toro mpaBuaa. B cmysae OyTH-Kayyyka H CHK-26 jae BesmMunna Tih 
CyHIeCTBeEHHO OOJIbIUe eCAHHUUbI, YTO MOXKHO OOSACHHTS cheuMpuyecKoH ar 
3HeH 3a C¥eT JBOMHOFO SeKTpHYeCKOTO CJIOA* HJM BaHJepBaaJIbCOBbIX CH 
B octTaubHbIxX calyyanxX Qa OyTHI-KayyyKa T5. > Ty. > Ty, YO MOXKHO 066 
CHUTb BJIMAHHEM M€XaHHYeCKHX CBOHCTB Ha HCTHHHY!0 MJIoWlaqb KOHTaKTa (CN 
BBIILJe) . 

Hay4Ho-nccmeqoBaTesIbCKHlt Iloerynuszo 


HHCTHTYT Pe€3HHOBOH MPOMbILIVIeHHOCTH Hi 25 V 1956 
Uucrutyt dusnyeckolt xuMuH Akazemun Hayx CCCP 


UWHMTMPOBAHHAS JIATEPATYPA 


efowitz, H. Mark, Ind. Rub. World, 106, 33 (1942)... 23m: 
Kporosa, Anresua, M37. AH CCCP, 1949, crp. 242. °C.C. 
Maprouauna, Yen. xum., 18, 449 (1949). 465. B. ep 
aIKuHAa, Koni. axypu., 12, 431 (1950). 5 H.W. MocxkBpuruu,M. ®. Dy 
pa B. Heparun, JAH, 105, 758 (1955). °® B. B. Teparuua ap. Tog 
II Bcecoiosn. Kon. m0 TpeHwio HW H3HOCy B MattMHax, 1, U3. AH CCCP, 1947, crp. 96 u 14 
Tp. Mucr. pus. xam. AH CCCP, sB. 1, 61 (1950). 75. B. Meparun, JAH, 39, 11 (194 
5B. B. Leparun, )K®X, 6, 1306 (1935); Koll. Zs., 69, 195 (1934). C.C. BowuKkH 
A.W.Wanosasosa, AI. Iucapenxo, JAH, 105, 1000 (1955). 1 Instituti 
of the Rubber Industry Trans., 13, 136 (1937). 1 Ind. Rub. World, 102, 33 (1937). 2 H. 
Komckaa, Jlucceptauua. PusHkO-MexaHHYecKHe CBOUCTBA PeSHH, MOJIYUCHHBIX Ha OCHOBe KOW 
OHHAaMN pasmMuHBIX KayuyKoB. M. 13H. B. Bopoguna, A. K. HukutTun, Texni 


4YeCKHE CBOHCTBA COBETCKHX CHHTCTHYeCKHX KayyyKoB, 1952. 14C. C. BownKkul, B. FE 
Crapx, IIpouecctt o6pasopanua mleHoK u3 AMCMepcuit BEICOKONOAHMepoB, M., 1954. 


] 


B. Bil 
Bow 
ATS 


* BoawaHne ABOUNOrO cos Ha Ty2, B cormacuu c ABYXUJCHHBIM 3AKOHOM TpeHHA, AOJIS HI 
CYUIECTBOBATb, XOTH STO BJIMAHHE 3HAUHTEIbHO MeCHbIIe, YeEM Ha paOoTy oTcanMBaHHs. | 
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Jokuayn Akafgemun nayrxk CCCP 
1956. Tom 141, N 6 


PH3SHYECKAA XHMH 


Jl. H. HBAHOB u M. I. MATBEEBA 
Ob H3MEHEHHH MAPLWAJIbHbIX 3HAUEHHH 
TEPMOJMHAMHYECKHX BEJIVUHH JIS DKEJIESA B CIJIABAX 
CHCTEMbI )KEJIE3O — XPOM B TBEPJIOM COCTOSHHM 
(I1pedcmae6aeno axademukom H. T. Fydyoeo.m 30 VI 1956) 


PaspaOotanupii B Mucrutyte Meraimypruu AxKayemun Hayk CCCP metoy 
MepeHHA YyIIpyrocTH Napa HW AudpPy3HOHHbIX KOHCTaHT C HCNOMb30BaHHeM 
MHIHa H3OTOMHOTO OOMeHa Yepes TapoByto dbasy (') Obi ycmelHO MpHMeHeH. 
[4 OllpeyevJIeHHA CKOpocTeli 
MapeHHA 2kKeesa B ciwaBax 
ICTeMbI 2%Kesle30 — xXpoOM TIpH 3 
BLILMEHHBIX TeMMepaTypax B 
POM COCTOAHHH. 

Jina uccseqoBaHHa upume- ¢ 
IIHCb CIJIaBbl *KeJlesa C x'po- 
IM, COJep2xKalllve pawOakTHB- 

Ii usoTon %*Kevlesa Fe®, Bpe- 3 
HHBIM B CIWaB MeTaJJIVprH- 
CKHM tyTeM. B_ xkauecTsBe 
-XOJHbDIX MaTepHaJIOB IIpHMe- 


WAY 
ON 


eZ 1a D Lappe 
ANSE NSS'SIN ES 
Kk Gakyomempy 


SN 


es 


‘a 


IJIMCh 9JIEKTPOJIHTHYECKOe *Ke- mepmonap = tpany ana 63 
30, IlpeBapHTeJIbHO mlepe- EA nycra Gosdyxa 5_| CA ,, 
laBsieHHOe B BakyyMe, HU ee cnc 
IEKTPOJIHTHYeECKHH XpoM. O6- ‘ 

Puc. 1. Cxema BakyyMHOM yCTaHOBKH JIA OMbITOB C- 


ep eae vie OT- _ucnomb30BaHHeM MeTOJa HZ30TOMHOTO OOMeHa: / — mMez- 
IBKH B WHJIMHAPMYeCKHH MEJ- pit BakyymubIli KommaK; 2— megnan manta; 3 — 
IH KOKHJIb; H3 OTMHBOK BbI- mowHOjenoBbili HarpepaTeib; 4— KacceTa co BCTaB- 
3AJIHCb JWMCKH TOJULHHOU Boa lo B HE€ KEpaMHYeCCKHMH UYallleYKaMH C o6pas- 

_  WamMa (OTJebHO TOKa3aHO B3aHMHOe PpacnOJOKeHHe 
1 MM, KOTOpble 3aTeM OT oOpasilOB H MHIMeHeH B uamieuKax); d cei oe 
MraJIMCb B BakyyMe. OMBbITEI yameuxa; 6 — muuenb; 7 — oOpasen, cosepxamuis 
JOBOJUJIHCh Ha CliieWHaJIbHO pamqHoakTHBHbilt vu30Ton; § — TOKONOJBOAAULHE MeQHbIe 
3 aHHoHu yCTaHOBKe, cxeMa OXJIaHKTAeCMbIe SJIEKTPO/JIbI; 9— Pe€3HHOBOE yIlIOTHeHHe; 


) 5 JO —cocy JA noMenmjenua akTHBUpOBaHHoro yruia 
Popol mpuBeyena Ha puc. |. (cHapyKH COCY OXwlax%KZaeTcH %KHAKHM a30TOM)). 
B TeyeHve onbita oOpa3ibl 11 — pudbbysuouHblit BakyyMHBIii Hacoc 


WBeprasiHcb HarpeBy 4H BBbI- 
pxkKe Ip 3ajjanHbIX TemmepaTypax. ATOMbI paHOaKTHBHOFO 2XKevIe3a) Be 
yolecce H30TOMHOTO OOMeHa TepeXOJAT Ha MUUICHb, MpHroTOBJIeHHy!O Hs: 
jlaBa Takoro »Ke cocTaBa, ¥TO H HCCwJIeqyeMbIit OOpasell, HO He cOjlepxKa- 
yiO payMoakTHBHOrO HsoTOTIA. 

Komvuyuectso mepellesiiero Ha MHINeHb %Keslesa HaXOJMIOCb Yepes Opec 
HHbIe paBHble MpOMexXyTKH BpeMeHH MyTeM H3MepeHMs paqvoaKTHG+ 
CTH MulleHH. PesyibTaTbI H3MepeHWA UCHOMb30BaIHCb JIA MOCTPOeRH A 
HeETHUeCKUX KPHBbIX Ip TemMmepatypax ombita 1150; 1200; 1250°. Kunetn~ 
CKHe KPUBble CTPpOATCH B KOOPAMHATAX MPOOMKUTEMbHOCTb OMbITa — KO~ 
yecTBO Tepeuieqiero Ha MMWeHb MeTamia. Ha OcHOBaHHM KHHeTHYe?KUX. 
MBbIX IPOH3BOJMJICH pacueT CKOPOCTH HcMapeHusa, yUPyrOCTH Mapa H. TeMOTHE 
OuMalHH. 

Br 1.271 


Ha puc. 2 noKa3aHO H3MeHeHMe TeIJIOTH CyYOMMMAIlHH %Kesesa B cmlaBa 
CHCTeMbI 2Kele30 — XpOM B HMHTepBasle Temnepatyp 1100—1300° B saBucy 


MOCTH OT KOHUCHTP alu 


\ 


60 


20 Oh 
Cr 


‘Puc. 2. Usmenenne Tens0- 
TH CyYONUMAHH %KeNesa B 
-cnmapax xKele3a Cc XpOMOM 
,B wWHTepBane Temmepatyp 
{100—1300° B sanucumocru 
OT cocTaBa CI1aBoB 


iy 
“0 8 40 
: Fe 


‘MYMa B OTKJIOHCHHMU 3HaueHult TepMOJUHaAMHyeCKOu aKTHBHOCTH *Kewyesa péE 
_AJbHBIX CIJIABOB OT HeaJIbHbIX, OTBeYariollerO COJep*KaHbHtlO *Wesle3a B Caw 


KOMMOHeHTOB. M3 pucyHKa BHJHO, 4YTO TemsoTa cye 
JIMMalHl *Keslesa CHWKaeTCA B OOMAaCTH y-TBeEpAOP 
pacTBopa xpoMa B XKevJe3e JO rpaHuubl OOMacTH Cyle 
CTBOBaHHA y-TBepOro pacTBOpa H s3aTeM pe3K 
BO3pacTaeT B OONaCTH «-TBepworo pacTBOpa, Jo 
cTHrad MakcuMyMa (oKouio 156 KkaJi/r-aT) pH KOB 
WeCHTpaluH xpoma B craBe oxon0 50%. anbuel 
lee yBeJIHUeHHe KOHIeHTpalluH XpoMa MpHBOIM 
K pe3KOMYy TlajleHHlo 3HayeHHA TenJOTHI cyOsMMa 
UHH x%Keyesa B cmvuaBax. | 

Ha OCHOBaHHM 3KCHePHMeHTaJIbHbIX JaHHbIX, MC 
JIVUCHHBIX MeTOJIOM H30TOMHOrTO OOMeHAa, JIA Ope 
WeJIeHHA YIIPyrocTH napa %*Keslesa B cmwaBaxX C xp 
MOM ObIWIH BbIYHCJICHbI TePMOAMHAMHGeCKHe AKTHBHG 
CTH 2Keyle3a B STHX covlaBax. 

Ha puc. 3 mpupeyeHb! QA pa3zJIHUHbIX TeMIg 
paTyP KpMBble H3MeHeHHA TePpMOAMHAMMYeCKON ak 
THBHOCTH 2KeJIe3a B 3ABHCHMOCTH OT erO KOHUCHTpPé 
UHH B CiwiasBe. Kpupble mo0Ka3bIBaloT HasIHuHe MMHE 


~60%. Hanvuve MHHuMyMa yKa3bIBa 


A eT Ha TO, YTO B peaJIbHbIX CiHMaBax 
Hatt tt | -3TOH oO6sacTH en Mex] 
Distla\ sloslcdltest alas deka OAHOWMEHHBIMH =aTOMaMH cma6ee, 4e 
VU. [sttwol Re De enaeiee B3aHMOJIeHCTBHe MexK]y pasHOHMe 

Pe a i Ga cs 127 

FE Os Gm a aha ES me : 
tem {tft HAT PS real 
i) 2 ialal. pale ae 
‘oo 1 4 - 
Ae Ge aaa |_| 

beh is) a al SS “ Fhatv ik lasted! 

ey i ie ee tal S jbl teeta 
feel Lonbvelesls Vie | NI 
fd See eae = 
Fh aaa S 

ity) Pe ae aL | Pv Sn 
P| Sheep cid | e 
NETS eal : 
Y | | Neer 60" | An \ 
LTT See" | IN 
MW ER GD A Gb PE (0. & 8  B -Ce 
Fe Cr Fe Cr 
Puce. 3 Puc. 4 


| 
Pac. De VMsmenenne TePpMOJWHAMMYECKON AKTHBHOCTH 2KCJIE3Aa DPW PaSHblx TeMMepaTy pax B 3aB) 
CHMOCTH OT COCTABa CIJIaBa. IlyHKTHpomM MOKa38aH lpesMowaraeMbli XO] | 


| Puc. 4. 1 — u3menenne crpenbl usru6a cmaBoB %Kelesa C XPOMOM TIpH Temnepatype 108l 
c = 0,2 xl /mv? 3a 150 vac. Kpuspie 2 u 3 nomyuenbt K. A. Ocumosbim Jia STHX 2Ke CIMABOB UW 
tTemneparype ucnbiranua 1100° u nanpaxennax: 2 — oxono 8 KI/mm?, 3 — oxono 10 xI/ne 


HbIMM aTOMaMu. I]o-BHHMOMY, STO OOCTOATeJIbCTBO CBA8aHO C OCOpas0BaHug 
o-(pa3bl IPH NOHWKeHHH TeMMepaTypbl. 


Kak BHHO 3 pu. 3, 
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CONPOBORKMAeTCA PC3KUM TOJO2KUTCJIBHbIM OTKJIOHEHYEM 3HaueHHl ~ oe 


MepexO H3 OG6sacTH Y- B O6MAaCTb %-TBEpOro pacTBO 


WWeCKOH AKTHBHOCTH *Kesesa OT HeaIbUbIX CNaBOB. STO yKasbiBaeT Ha TO, 
0 CBA3b Me2K Jy paSHOMMeHHbIMH ATOMAMH B JaHHOl OGlacTu cmaGee, YEM CBASb*™ 
PTY OJHOMMCHHbIMH aTOMaMH, IIPHYeM C TOHWKeHHeEM TeMIlepaTypbl CBA3b” 
SHJIMBaeTCH. 

[Ipu 6oubuiux coyep2kanuax xpoma* B cucteme (60—80%) Xapaktep B3aHMO- 
MCTBHA MexKJy aTOMaMH XpOMAa H 3KeJIe3a KayeCTBeEHHO H3MeHAeTCH; OG 9TOM™ 
3HJCTEJIBCTBYeT SHAYHTEJIbHOe TOJIOMKUTEIbHOe OTKMOHEHHe 3HaYeHHit TepMo- 
4HAMUYeCKOM AKTHBHOCTH 2Kesle3a B H3y4aeMbIX CiIaBaX OT HeaubHbIX crwiay 
B. 

Murepecho OTMeTHTD, YTO CMIaBbI 9TOH CHCTeMBI, HCIIbITAaHHbIe MeTOJIOM LeH- 
OOe2KHOrO H3ruOa Ha 2KapOMpOyHOCTh, NOKasas HaHOOMbIULY1O *KapOnpounocTe- 
O6lacTH KOHUWeHTpaluH ~60% Cr, ro oTBedaeT TAaKOMY COCTOSHHIO CHCTeMbI, 
Ora CHJIbI B3AMMOJeHCTBHA Mer*Ky pasHOPOAHbIMH MH OAHOPOJHbIMU. aTOMaMHt! 
PpumepHo oyuNakoBbl. Ha puc. 4(Kpupaa 1) noKasaHO H3MeHeHHe CTpesbl H3-- 
40a ClIJIaBOB CHCTeMbI %KeJle30 — XpOM, HCMbITAHHbIX MeTOJOM LeHTpoGe KHO- 
2 usrH6a up 1080° u Hanpsxxennn 0,2 KI/mM? B Tevenve 150 uac. Ha 9ToM! 
se PHCYHKe IIpHBeeHbI KPHBbIe, WOyueHuble K. A. Ocunoppm (?) up KpaT- 
OBPeMeHHOM HCIIbITaHHH 9THX Ke CHMAaBOB Ha KapOMPOVHOCTb MeTOJOM LWeHT- 
2KHOrO H3rH6a pH Temnepatype 1100°, Ho mp Gomee BHICOKOM Halips2Ke-- 
MM Ha H3rHo. 


Uacrutyt metansypruu um. A. A. Baiixosa Hocrynn10 
AxayemuH HayK CCCP 22 VI 1956 
UMTHPOBAHHAS JIMTEPATYPA 


wt! A. Ws amos. Mise K yaw Ko-s Mo lle Mia tpe.e nays Msp AHsCCerS 
TH, Ne 8, 145 (1955). 2 K. A. Ocunos, JAH, 61, Nel, 71 (1948). 
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* Beauly MOBBIMeHHOM OKHCJAeMOCTH CMaBOB, COfeprAaNX SOND MpouenT xpoma 
oe 70% Cr), HaCTOAIMe JAHHbIe HY2%KAAlOTCA B LOMOMHUTEIHON MpOBepKe. a 


Jloxnagn. AkageMun Hayek cccPe 
1956. Tom 111, N 6 


@H3HYECKAS XHMHJ 


‘ 


H. Ml. KEHEP 


WMCCJIEXOBAHHE BJIMAHHA B3AMMOEMCTBHA MEK]Y 
AJICOPBHPOBAHHbIMH MOJIEKYJIAMH ALETHJIEHA 
HA 3AKHCH HHKEJIA HA 3AKOHOMEPHOCTH AJICOPBUMH 


(ITpedcmaeaeno axademuxom A. H. PpymKuneim 29 VI 1956) 


I]pvuvHbl OTKIOHEHHA 3aKOHOMepHOCTeH XHMMYeCKOM acOpOluMH OT JeH 
"MIOPOBCKHX JO HaCTOALIero BPeMCHH He BIOJIHe ACHbI HW WIMpOKO JMCKYTHPYlorTcs 
B muTepatype (1°). Hapsagy c HeOqHOpOJHOCTbIO AKTHBHOM MOBEPXHOCTH, KOTO 
pax, MO MHeHMIO MHOrHX UcCJesoBaTesehH, ABIAeTCH NPHYHHOH HaGwOaeMbt 
OTKJIOHCHHH, MOKa3aHO TeOpeTHYeCKH, YTO MOAOOHbIC OTKJIOHCHHA MOLyT BBIS: i 
BaTbCA Tak2XKe U3MeCHEHHEM JJICKTPOHHOFO COCTOAHHA TBEpAOro Tesla, COMPOBO : 
J\aIOUlWM XHMHYECKY!O aCOpOuHio, CBA3AHHYW C Nlepeaye 9JIEKTPOHA OT ajicop 
Oupyrolllelica MOJIeKyJIbI K aCOpOeHTY HH HaOCOOpOT. OTO ABJIeHHe, B OTIMUM 
OT «Onorpaduyeckol» HeEOJHOPOAHOCTH PAJOM ABTOPOB HasBaHO «HHA yUMpOBall 
HOM» WH «HaBeJeHHOM» HeEOAHOPOAHOCTbWO. QIeEKTPOHHaA TeOPHA XHMHYeCKOl 
ancop6uuH, pa3sBuBaeMax BowpKeuwteiHom, Bony-Bpyesuyem, Xaydipe 
Duresiem, Beticom (°7°) wu Ap., XapakTepu3ya KaveCTBEHHO BJIMAHHe STHX TmpoO 
AECCOB Ha KHHETHYCCKHe 3AKOHOMEPHOCTH XHMHYeCKON ay[COpOuHH, BMecTe C TEN 
‘He MOSBOJIACT OLCHHTb erO KOJIMYECTBEHHO. TpyQHOCTb pa3srpaHHyeHHA BJIMAHHS 
-<OMOrpaduyeckol» MH KHHYUMpOBaHHOM» HeEOAHOPOAHOCTeH Ha 3aKOHOMepHOCTH 
-XMMMYeCKOH afcopOuHH ycyryOusAeTcA TeM, UTO OHH IIPHBOJAT K CXOJ{HbIM 3aKO 
.HOMEPHOCTAM, MOSTOMY OTHeECeHHe MOABJICHHA TeX WIM HHbIX 3€KOHOMePHOCTel 
3a cueT «OMOrpadpvyecKkOli» UI KHHAYUHPOBaHHOM» HeEOJHOPOHOCTH He MOxXKe? 
‘ObITb ONPaBAaHO Oe3 NOCTAHOBKH CHeMMaJIbHbIX ONbITOB. HeoqHOpOAHOCTh akTHB} 
/HOW MOBEPXHOCTH MOXET ObITh KOJMYECTBEHHO HCCJIeZOBaHa C MOMOLIbIO Jude 
()PCHUMaJIbHOrO M3OTONHOLO H APyruX H30TOMHbIX MeTOJOB(!"). )KesmaTesbHO ObiaG 
-OUCHHTb Take H BIIMAHME «HHA YUAPOBaHHOM» HEOMHOPOAHOCTH, Tak Kak TOJbKC 
‘pH 9TOM YCJIOBHH BO3MOKHA MOHaA YBePCHHOCTb B MpaBHJIbHOCTH OI[e@HKtI 
QONH yuacTHA OOOUX PakTOPOB B OTKMOHeEHHH 3aKOHOMepHOcTeH XHMHYeCKO! 
-ANCOPOWUMH OT JICHTMIOPOBCKHX. 

B wactosueli pa6ote npejuiaraerca MeTOA OWCHKM BIMAHHA Ha 3aKOHOMEp! 
MHOCTH XMMHYCCKOH aCOPOUHH H3MeHEHHA 3anOJIHeHHA B YCNOBHAX, HCKJIOUAIO: 
MUMX M3 PaCCMOTPe€HHA HEOHOPOAHOCTh akTHBHOH MOBepXHOCTH. OTOT MeTO! 
WaeT BO3MOKHOCTh ONWCHHTb CYMMapHOe BJIMAHHE CHI, OCMAGMAIOWLUX CBASE 
@ACOPOMPOBAaHHIX MOJIEKyJI C MOBEPXHOCTbIO IPH H3MCHEHHM ee 3anlOHeEHHS 
BCJIEACTBHE SJIEKTPOHHbIX MPOWeCcOB, a Tak»Ke BCJIECTBHe B3aHMOJeHCTBHA OT- 
TaNKUBaHHA, CCIM ACOPOUPYIOTCA MOJEKYJIbI, OONaTarollve JHMNOJbHbIMH MOMeH- 
TaMi. , 

JA OUCHKH POM MHAYUMpOBaHHO Heo_HOpoAHOcTH HCHOJIb3yA MeueHbIe 
MOJIEKYJIbI, H3M€PAIOTCH KHHeETHYeCKHe H3OTepMbI JeCOpOuNH MeyeHOrO ra3a*, 
MOKPbIBAaIOWerO OMPeFeeHHy!IO YaCTb NOBEPXHOCTH, MPH HECKOJIbKHX Temmepa- 
Typax, 3aT€M STH Ke U3MePpeHUA MOBTOPAIOTCA IPH APyrHX CyMMapHbIX 3an0.7- 
HCHUAX MOBCPXHOCTH, MOCTHTaeMbIX aCOpOUveH ONONHUTeEIbHO K NOpHe 
MeseHoro raza, MOPWMH Toro *Ke rasa, OTMHVAIOWLAXCA M3OTOMHbIM COCTaBOM. 


( 


i 


} 


i 
x 


* Tlon KUHCTHYCCKHMH H30TEpMaMH JeCOPOLWMH MOApasyMeBaeTCA KHHETHKA JecopouuH, H3Me 
(PCHHad MPH MOCTOAHHOM Temnepatype (STOT TepMuH BBefzeH C. 3. PornucKum (2)), 
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}JecopOupyiomeeca 3a ompeyeileHHoe BpeMaA KOMMYeCTBO MeYeHOrO raza BO BCeX 
@bITAX H3MepxeTCH MO PawWOaKTHBHOCTH, eCJIH IIPHMeHHeTCH ©ra3, MeYeHHbIIt 
| )aMHOAKTHBHBIM H3OTONOM, WIM B MaCC-CIIEKTPOMeTPe, eCJIH HCHOMb3yeTCA cTa- 
MMJIBHBIM H30TOM. ITO MOSBOJIAeT ONpPeeIATb CKOPOCTh jecopO6unH  TepBoli 
YicopOupoBaHHoni NOpWHH MeyeHOrO ra3a HesaBHcHMO OT cKOpocTH JecopouHH 
sTopow. Bappupyst 3an0JIHeHHe MOBepXHOCTH MeYeHbIM ra30M, MOXKHO ompeje- 
IMTb BIIMAHHE HHAYUMPOBaHHOM HeEOHOPOAHOCTH Ha yYaCTKAX Pa3JIMYHOH aK- 
MBHOCTH, CCIM NOBepXHOCTb HeOAHOposua. PocT ckopocTH JecopOmHu W CHH- 
KeHHe SHEPprHH aKTHBallHH BCJICCTBHe YBeCJIMYeHHA CYMMapHOrO 3anOJHeEHUH 
[OBEPXHOCTH Tp TOCTOAMHHOM 3allOJIHeHHHH ee MeYeHHbIM Pra3s0M CBH3aH HC- 
(JOUHTeIbHO C BIMAHHEM «HHAYIMpOBaHHOliy HeEOAHOpOHOCTH. 

CieqyeT 3aMeTHTb, 4TO UC- 
JI€(OBaHHe MOKeT TpPHBecTH 43 
<  HelPaBHJIbHbIM  BbIBOaM 
CJIM AKTHBHaA MOBePXHOCTb f/f 
feOJHOpOyqHa HW MMeeT MeCTO 
lepepaciipeyeseHHe MOJIeKYJI | 
fe2K]y NepBOU HW BTOPOH ajcop- 
MpOBaHHbIMH MOpIMAMH rasa. Syp7 ae 
CJIOBHA IpOBeeHHA Hccaeyo- ~ ” oie 


aHHA JOJKHbI BbIOHpaTbes Ta- 05 hae 
Coat 
<HM OO0pa30M, YTOObI BO BpeMsaA : 
ACOpOuuH BTOpo nopluH rasa 
a SN a 
OmeH ero c rasom neppoit ag- %F 0 / y 
SOpOHpOBaHHOH NOpuHu OTCYT- LS 
‘TBOBaJI HH Obl CBeJeH JO 
_- Pue. 1. Kuneruueckne w30TepmMbl aycop6uun aneru- 

SHUMYMa. Jie@Ha Ha CBEXKEMPHFOTOBMeHHOH 3aKHCH HUKeJIA. 

OnvcaHHbIi Bblle MeTOX 1 — T= 0°, Py= 4,65 mm pr. cr. un Po = 4,46 um 
bIJI IpHMeHeH JIA UCCJIeOBa- Pie Cre aa 8 Po 8 MDT, Cr. 


MHA BJIMAHHA «HHYIHpOBaH- 
{Oly HEOJHOPOAHOCTH Ha XUMMYeCKYIO acopOMio alleTHIeHa Ha MOBepXHOCTH 
saKMCH HuKeIA. AycopOuHA alleTHJIeHa Ha CBeKeNPHOTOBJeHHOH 3aKHCH 
ivkea (puc. 1) mpoTeKaeT M0 3aKOHY 


g = Abin, (1) 


je 1/n MeHAeTCA sIMHeHO cC TemnepaTypoHu. 
Tloqo6Haa 3aBHCHMOCTb Moria ObITb BbI3BaHa HOO «OMOrpaduyecKOn», 
MPOKOH HeEOJHOPOAHOCTHIO AKTHBHOM MOBepXHOCTH (1), mH60 WelicTBHeM «HH]Ly- 
I[MpOBaHHOM» HeOJHOPOAHOCTH, NOpox- 
JaeMOH 9JICKTPOHHBIMH lTpoueccamy, 
CONpOBOXaiollHMH XemocopdsuHto. He 
a HCKJIIOUGHO, YTO MOrIO MMeTb MeCcTO 
22 MH OJHOBpeMeHHOe BHAHHe «Onorpadn- 


as 

a yecKOli» H «HHYIMpOBaHHOl» HeOjHO- 
a pOWHocTeH B CPaBHHMbIX pa3Mepax. Ha 
i 0 / plc. 2 mpeyicTaBseHO H3MeHeHHe jecs- 
| lg £ ———> THUHOrTO § JOrapudMa  COlMpOTHBJeHHA 


TaOJIeTKH 3AKHCH HHKeJIA C TeYeHHeM 

Inc. 2. Usmenenue jecaTHuHoro orapudma BpeMeHH, OTCUHTbHIBAaeMOTO OT Hauala 
7 bHOTO COMPOTHBMCHUA (OOpaTHOH 9JIeKT- ay{copOlHH auetusena. Io mepe ay|cop6- 
ee oe Ue far tee geet IMM alleTHJIeHa COMpOTHBJIeHHe pacterT, 
CUHTbIBAeMOTO OT Havasa aycopounH a SJIEKTPOTIPOBOAHOCTh Haaer. V3 stux 
vsMepeHHit cuJieqyeT, YTO afcopouna 

WeTHJIEHA COMPOBOAMaeTcA YMeHbINeHHeM KOHUCHTpPalnu HOCHTeJIeH TOKA, 
(OTOPbIMH B 3aKHCH HUKeJA ABJIAIOTCAH KATHOHDI Nit®. U3mepenue 9eKTpo- 
[DOBOJ,HOCTH BO BpeMA XMMHMYeCKOH aCOpOWMH MOKasaJ0, ITO HanHas cucTema 
HaIOrHdHa PacCMaTpHBaeMbIM 93JIEKTPOHHOM TeopHeil XMMMYeCKOH aycopouHn. 
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CyleOBaTeJIbHO, MO2KHO ObIO OXKUAaTb, YTO B STOM CITyHae YyAAactcA o6Ha 
*KUTb BAMAHHe Ha 3aKOHOMepHOCTH XHMHYecKOH afcopOWwMn «HAY 
BaHHOliy HeoqHOpog_HocTH. IIpeqBapHTebHO ObIWIH MNOCTABJIEHbI OMBITH!, Hed 
KOTOPbIX ABJIANACb KaveCTBEHHad OW€HKa STOFO BJMAHHA. ‘. 
Ha 3akucn’ uukena alcopOupopanacb nopuma MeyeHHoro C™ aneTHuae 
cocrapasioman 11—13% oT MoHocIOA. SaTeM peaKTOp OTKAaUMBaJICA 10 Mi 
yO JaBseHua 10-4 MM pT. CT. QA yasleHHA HeaqcopOupoBaBllleroca rasa. T 
3TOM JJeCOpOupoBasOCcb OKOWIO 0,3% MeyeHOTO alleTHJIeHa. Ilo okOHYAaHHH OTK 
KH H3MepAJIOCb H3MeHeHHe CKOpPOCTH JecopOuUuH C TeYeHHeM BPeMeHH. Cxopor 
JeCopOlMH, KaK BAKO M3 pH. 3, CHMKaeTCH CHatasa 6bICTpO, 3aTeM Mej\JIeH! 
3a 2!/, Yaca CKOPOCTh JeCOPpONMH CHUSHJaCb Oosee YEM B 10 pa3,a cunt qecopt 
pOBaBIUerocaA MeCYeHOFO alleTHeHAa COCTABAAIA TOKO OKOJO 0,6% oT ancopt 


; 
Cm~ es 
wae 10° om" 10°? 


Jac 
20 2 


15 


10 


Puc. 3 


Puc. 3. U3menenne ckopoctTu Zecop6unn aycopOupoBannoro Ha NiO meyenoro aleTusena: a 
Ip 3anojHeHHH MoBepxHocTH Ha 12,5% oT MOHOCOA, 6 — TOCIe JONONHUTEIbHOK aycopo 
OObIUHOFO AalleTHJIEHaA H YBeMMYCHUA CYMMAPHOTFO 3anOJIHeHHA BABOe 


Puc. 4. U3menenne cKopoctTu ecop6unu acopOupoBaHHoro MeyeHOroO alleTHeHa: a — TIpH 

YaJIbHOM 3all0JIHCHHH MOBEPXHOCTH MeYeHHBIM alleTHeHoM Ha 11% oT moHOcuOs, 6 — nocwe 

MOJIHHTeIbHOM ALCOPOUNH NOPUHH OObIUHOFO alleTHIeHA H YBeAHYeRHA CYMMapHOrTO 3ano He 
MOBepXHOcTH BO 22% 


popanHoro. IJocne 21/, uac. OTKAUKH, KOFa CKOPOCTb JecopOuHH y2xKe CH? 
ach MeJVICHHO, ayjcOpOupoBaacb elle OHA NOPWHA alleTHseHa, He cojep? 
mero Cl, 61u3kaai NO BeJIMYHHe K panee acOpOHpOBaHHO nopmuN MeyeHK 
alleTHieHa. CyMMapHoe 3an0JIHeHHe NOBEPXHOCTH Tellepb YBeIHYHOCb B 2 pa 
Hismepaa cCKOpocTb JecopOuHH mMeveHoro alleTHJIeHa MepBOH NOpHu, MO 
OMpeeIUTb BIMAHHeE Ha aCOpOUMIO «HHAYUHPOBaHHOHM» HeosHOpoyHoctTH. Ex 
nayeHve CKOpOcTH JecOpOuHH ObWIO CBH3aHO C H3Me€HeEHHeM B3aHMOJelcTI 
OTTaJIKMBaHHA BCJIECTBHe YMCHbINCHHA 3allOJIHeHHA MOBepXHOCTH TO Mt 
qecopOuuH, TO nocie yBeMYeHHA CYMMApHOTO 3aNOHEHHA MOBepXHOCTH BM 
CKOPOCTb JecOpOuHu MeyYeHOrO alleTHJIeHAa JOJKHAa BO3PaCTH JO BeJIHYHHI 60. 
BbICOKOH, YM HavabHan. BuyHo, YTO CKOPOCTb JecopOuMH MeveHOrO aleTuI 
TpakTHYeCKH OCTalacb OJIH3KOH K CKOpOcTH JecopOuHuH, HadsroaBuielica He 
CpeACTBeHHO Tepe yBeJIMYeHHeM 3anOJIHeHHA NOBepXHOCTH B JBa pasa. Io) 
IW€HHas CKOPOCTb B TepBble 30 MHH. CBA3aHa C NOOOUHbIM ABJIeHHeM. Bo spe 
acopOuHu BrOpoH NOpLHH alleTUJIeHa NPOH3OMIe YaCTHYHbI OOMeH ero Cc Me 
HbIM alleCTHJICHOM TepBou aycopOupoBanHok nopuuu. AnamH3 He ayjcopOupoB 
merocH aleTHieHa BTOpO NOpUHH MOKa3a, YTO B HEM COJepXaOCb OK¢ 
0,6% Meyenoro alleTHeHa 43 NepBoll nopuuu. CymMMapHaa cKOpocTh jecop6r 
aleTHeHa TOCJI€ YBeJIMYeHHA 3allOJIHeCHHA MOBEpXHOCTH BABOe 3HAUUTedII 
MP€BOCXOAUT CKOPOCTbh JecopOuuN alleTHIeHa M3 NepBoli nop, ocobel 
B HavaJIbHbIM MOMeHT, STUM H OObSICHACTCA MOBBIWEHHOe COjepr%Kanve Meyer 
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ppalleTHiena B nepBble nouaca. B caeqyroume 1|'/, vaca cymMMapHad CKOpocTS 


HecopOmuu MeyeHoro alleTHieHa U3 TepBoli alcCOpOHpOBaHHOH NOpiun uw OOme- 


ee eroea H3 BTOpOH OHOTO NOpAKa CO CKOpOCTbIO JecopOuHH meyeHOro 


alleTHyIeHa Tepe AONOIHUTeIbHOH aycopOuneli. B ceqyrollem onbite JWI CHH- 


#) KeHHA CTeneHH NepepacnpeyesenuA Mexky nepBol u Bropoli nopuuAmMH rasa 
#4) Bpema aycopOuun Bropoit NoprMH ObIIO yMeHbINeHO. OTOT ONBIT Jas PesybTATHI, 
Wy CXOAHBIe C Mpefbitymum (pac. 4). Ckopocrb yecopOuun mevenoro alleruuiena 


CHH3H1acb 3a 2 Yaca B 6—7 pa3 pH U3MeHeHUN COJepXKaHuA Mevenoro alleTuie- 


§ Ha Ha NOBepXHOCTH MeHbUle, ¥eM Ha 0,6% OT aycopOupoBannoro. YBennyenne 
) CyYMMapHOro 3anOJIHEHHA NOBeEPXHOCTH B 2 pasa He BbISbIBAeT 3AMeTHOFO H3MeHe- 
) HHA CKOpOCcTH JecopOunu MeyeHoro aueTHeHa. Stu ONbITHI OJHOSHATHO CBHJe- 

} TCJIBCTBYIOT, YTO HaOsIOaeMoe 3HAYHTeIbHOe H3MeHeEHHe CKOPOCTH JecopounH 


TO Mepe YMeHbINeHHA 3allOJIHeEHHA MIOBEPXHOCTH He CBA3aHO C BJIMNAHHEM «HHY- 


i) WHPOBaHHOH» HeoAHOposHocTH. CormacHoO sseKTpoHHOli Teopun XHMHYeCKOA 


aCOpOUHH BIMAHMe QJICKTPOHHBIX (PakKTOPOB Ha CKOPOCT ascopOuuN u ecopo- 
WMH QOJLKHO ObITh MPOTHBOMOJIO%KHO TO HaNpaBJeHHIO, HO OAHOrO NopsAyKAa 110 
BeJIHUHHe. 

Takum 06pa30M, 3akKOHOMepHOCTH afcopOmun u Jecop6uun alleTuieHa He 
MOryT ObITh OOBACHEHbI BJIHAHHEM SJIEKTPOHHBIX MPOWeccOB, COMPOBO*KaroulUxX 
XHMHUECKY!O aCOpOUHO, Tak KaK UX BIIMAHMe HeBenHuKO. Ja KOMMUeCTBEHHOL 
OIeHKH STHX 9GeKTOB TpeOyroTcs OMBITEI, B KOTOPHIX GOsee TOUHO YYHTbIBAJIOCb 
Obl BIMAHHe MOOOUHOrO TIpomecca OOmeHa. 

Kak m0ka3aHo B (*), STH 3AKOHOMePHOCTH CBASAHbI C WWHpOKOH HeEOAHOpor: 
HOCTbIO AKTHBHOH NOBePXHOCTH, C SKCNOHECHUMAIbHbIM THOM PYHKUMH pacmpe- 
WeIeHuA, KOTOPbIM OOHapy2XKUBaeTCA MO H3Me€PCHHAM KHHETHYeCKOM H30TeEpMbl 
oOMeHa acOpOHpoBaHHOro alleTHJIeHa C alleTHJIGEHOM H3 ra30Bolt (pasbl. 
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PH3HTECKAA XHMH} 
Axayemux TI. A. PEBMHJEP, B. HW. JIAXTMAH u JI. A. KOUAHOBA 


AJICOPBLIMOHHOE MOHW)KEHHE NPOYUHOCTH METAJIJIMGECKHX 
MOHOKPHCTAJIJIOB A CAMOMPOM3BOJIBHOE JAMCMNEPrFHPOBAHHE | 
B JKH]AKONM CPEJE 


Pa6otamu Halelt ma6opaTopHu y2Ke JaBHO ycTaHoBueHO (1 *), YrO CoNpOTHB 
JIeHWe TBEPAbIX Tes Jec—bOpMupOBaHHlo UW PaspylWIeHHIO NOHWKAaeTCA BCJeACTBH 
aJCOpOWMH U3 OKPyKarollle cpebIl. ITO ABJICHMe CBAZAHO C MOHWKEHHeM MOBEpX 
HOCTHOH SHeEprHH JedpopMupyemoro TBepsoro Tela. 

DhdexThl afcopOUMOHHOTO NOHWKeHHA MPOYHOCTH Hu OO/JeryeHHA JePopMa- 
IM HOCAT KMHeETHYeCKHH XapaKTep M BbI3BaHbI OOJIErUeHHeM BO3HHKHOBeHHA H 
pa3BHTHA MOBepXHOCTHBIX MHKPO- H yJIbTpaMUKpolleseh H TpeuuH (7,°), pasmHy 
HbIX JeeKTOB CTPyKTYpbI HW MCMIOKALMU, aTaKKe 3apOAblWieH CABHTOB B pe3yJb 
TaTe NOHWKeHHA MOBepXHOCTHOTO HaTAxXeHHA TBepforo Tela Ha ero MOBepx- 
HOCTAX, Pa3BUBaIOIHXCA B Mpouecce JedopMayHH Ha rpaHuwe c OKPyKalouler 
cpeyou™. 

[Ip sToM 3a BpeMA pasBHTHA NOBEpXHOCTHOTO JesbeKTa—yJIbTp AMUKPOTpelu- 
HbI NOBCp XHOCTHAA SHEP Ha 3HaUHTeJIbHOH YaCTH BHOBbOOpasyIOMleHcA MOBep X- 
HOCTH B Mpouecce JeOpMupoBaHHA OUMKHA YCNeBaTb MOHH3HTbCA BCJeCTBHe 
IIPOHHKHOBeHHA CpebI B BUe aCOpOWUHOHHOTO COA, HalpHMep MyTeM JByX- 
MepHOH MHrpallHH, C OOpas0BaHHeM NIOHW2KeHHOrO MexKda3sHOrO HaTAKeHHA. 

Takum oOpa30M HaHvOOJbuIHe aCOpOUHOHHBbIe BIMAHHA BHeIMIHeH cpesbl, 
Kak MbI 10Ka3aJH (?,°) HaOMOAaloTCA IPM AJIMTeJIbHOM BOS elicCTBHM OslaronpHsAT- 
HbIX HalIpPAXKeHHBIX COCTOAHHH B MOBEPXHOCTHBIX COAX JecbopmMupyemoro 

‘Tesla — B YCJIOBHAX MOU3YYeCTH, JJIMTeIbHOH WIM YCTaNOCTHOM MpOuHOCTH. 
CpeqHee paccTosHve Mexjly ecbeKTaMH B TBeEPABIX jelax — pa3smep yvsIbTpa- 
MHKpOOJIOUKOB, CBASAHHbIX ClaObIMH CHJIaMH CUeMJIeHHA, COOTBeETCTBYeT cpe- 
HeMy PpasMePy KOJWIOHQHbIX TacTHY (5m~10°° cm), OOHapyKUBaIOWUX MHTeHCHB- 
Hoe OpOyHOBCKOe ABYXKEHHe IPH OTUIeNJIeHHH B OKPy2Karolllyto cpesy. 

PaOora Am Wu BepOATHOCTD OOpasoBaHua W sapoypnueli CABUTOB HU TpelHH 
Paspymenua (°) Ha OCHOBe CaObIX MECT B MOBEpXHOCTHBIX COAX TBepAOrO TeMAa, 
MO aHaslOrHH C OOpas0BaHHeM HOBOH (pasbl, ONpefesAIOTCA BeMMUHHON Mex(pa3- 
HOTO HaTAXKeHHA O49: 


6-Puv,, 
RT 


0125 
kT 


a2 
Ag 0108 y, AS Dee W = Cexp(— Ii C ~ exp Um F Ons 


* QHayMTebHO MosHee HalIHX NyOMKaWHi Mo sTomy Bompocy (}, 2) nosBUAHCb coobmeHHA 
Beneguxca (*) u Caro (°). B Hux yKa3biBanocb (6e3 yNOMHHaHUA MepBOMCTOUHHKa) Ha TOT xKe 110 
cymecTBy aPPeKT MOHM2KCHUA MPOYHOCTH TBEPALIX Te MOM WelicTBHEM CMAUMBAaIOMIMX 2KUIKUX 
Cpe. OAHAaKO Mp STOM AeMaJICA OLIMOOUHDI BbIBOA O BO3MOXHOCTH AKOObI ONpeseUTb MOBepX- 
HOCTHOE HaTAXKeHHE TBEpAOFO Tesla Cy HCXOAA H3 SMNMpHYecKOoro NpaBusia AHTOHOBAa (K TOMY 2Ke 
IPpHMCHAA €FO OWIMOOYHO K B3AHMHO HeHACHINeHHbIM (pasam) HM sHHeliHoO (!) SKcTpanonupys Ha- 
YaJbUbIM XOX NaleHuaA MpounocrH P,, c BOspacTaHHeM MOBePXHOCTHOO HaTAKeHHA CMAUMBaIoNleli 
*%KUAKOCTH Cg HO 3HayenuaA P,,— 0, uTO MOMKHO COOTBETCTBOBATh Cy = Cg. ITA He3aKOHHAA SKCT- 
‘panlouALHA IPHBOAMT K 3HAYCHHAM Cj, HANlPHMep JWIA CTAMH, Ha NOPANOK MeHbUIMM, 4YeM Hasex- 
HbIC SHAYCHHA, BLIYHCJICHHbIC PasIMYHBIMH KOCBCHHbIMH MeTOamu. IIpuH mepexonze K 6OmbINHM 
MIOHHW2KCHHAM NPOYHOCTH, B 2KHAKOCTAX, MO OTHOMICHHIO K KOTOPbIM JaHHOe TBepyoe TeO Gomee 
JMOPHIbHO, NOJYYHINC Obl BOPHYTbIC KPUBbIe, MPHOHKalOMMecA K OCH aGcrLHcc (Pm= 9) 
IPH SHAYHTENBHO Oosee BLICOKUX Cg. HCHO, YTO KOra KpaeBoli yrou CMawHBaHHA 3aBelOMO He 
oOpasyeTca, paboTa pacTeKaHusa NOJOAKUTeIbHA HM BeHKAa HM npaBHio AHTOHOBa ABHO HeIIpH- 
M€HHMO. 
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(} STHX MpHOnwxKeHHIX BbIPaK2Huax C YUHTbIBaeT HHTeHCHBHOCTb HW Xapak- 
jeP HanpaAKenhoro cocrosuua, P — napa xKeHue, a 623pa3MepHbIii MHOXKU- 
jeib 8 BKMOIaeT H B2IMIMAHY OTHOCHTeN_HOM AepopManun: ANA pacTarHuBato- 
(4uX HanpaxkenuH 3 >0, aqua cKuMaiouix 8<0. [na xpynKux Ten 8 ue mpe- 
jolutaeT 0,1—0,5 npu pas3ppise. s 

} Cuyaali JocraTrouHo MambIx 9,5 Ha rpaHule AByX KAKUX Pa3, 10 mpeycras- 
jsHuaM @oupmepa (*), cooTBeTcTByeT CmOHTaHHOMy ucHeprupoBaHuio jo 
FacTH(KaneeK) KOMMOMAHSIX Pa3M2pOB MOM AeiicTBHeM TenMOBOrO JBIDKeHUST. 
Wipu 9TomM oOpa3yetca TepMoyMHamMudecku ycTOHYHBbIM KOJIIOMHbIM § pac- 
BOP —IIpeqeJIbHO AucMepcHad [Byxpa3Had CHCTeMa H3 J[BYX B3aHMHO 
HACbIONCHHBIX WH HaXOMAMWAXCA B PaBHOBeCHH a3’ TakoBbl CaMOMpOH3BOJIbHO 
POpa3yrowdecd KPHTHUeCKHe 9MYM_CHH, CeMMKOANOUAL THMa pacTBopoB 
Hib. Bospacranve nopepxHOcTHoh SHeprdu pH 9TOM JOCTaTOUHO Maulo, 
(TOObI] KOMMeHCHPOBaTBCA B H30TepMH4eCKOM mMpolecce BOspacTaHvem 
MTPONMM CHCTeMbI BCJIEACTBH2 paBHOMepHOPO pacupeseseHud YacTuL, B OpOyHOB- 
‘KOM J[BHKCHHH 110 BCeMy OOb2My cpebl. Iror cay4all cooTBeTCTBYeT AOCTATOYHO 
SDICOKOM CTeNeHH JIMOPUIbHOCTH CHCTeMbI — 3Ha4HTebHOMY MOJICKYJAPHOMY 
(poycTBy rpanuyamux das. Jia TaepAsix Tem (62HTOHHT B BOJe, *Kee30 B 
TYTH) B MOMOOHHIX CMYYaAX CAMOMPOH3BONbHOe AUCHeprupoBaHHe MPpOHCXOAUT 
10 CmaObIM MecTam (8), T. €. 10 yAbTPaMMKpPOOMOKaM HM MOTOMY MPHBOAHT JIHILb 
YCJIOBHO yCTOMYHBbIM CHCTeMaM C MO3aH4HO MOBspXHOCTbIO YacTHM, CMOCOO- 
AbIX K KOAryJIAWMOHHOMY CTpyKTypooOpa30BaHuw (°). 

[IpHOu1MKeHHOe yCIOBHe CaMOMpOH3BObHOrO AMCHeprupoBaHuA OUeBHAHO 


BAK IKOUACTCH B TOM, TOOT 0,.< of, TC on = , HH TOOL! +KpHTepuit 


| m 
ucneprupopanua Diy = o4:0%,/kT yyosnersopan ycnosuio Diy <1. 

' IIpu Bpicokux TemnepaTypax CIOHTaHHoe AucneprupoBaHve MoxKeT mpo- 
ACXOJMTb axke IPH He OYCHb HH3KHX 3,,~0,1 apr-cm *, YTO COOTBeTCTBYer 
Jomee WIMpOKOMY pacipoOcTpaHeHHo, YeM OOBIYHO NPHHATO CUMTATb, yCTOHUH- 
BbIX MMpoOsoeH WH THKCOTPONHbIX MHporese, OOpasyIOWlMXcH B MeTasuIMye- 
CKHX WH HeMeTaIMYeCKHX paciviaBax. OdbIgHO c NOBbIWIeHHem 7, KpOMe Toro, 
pesko yOplBaeT H 39,, BCJIeACTBHe BO3SpacTaHHA B3aHMHOl paCTBOPHMOCTH. 
Upenempupli cayyau KpuTMyeckoH TouKH m0 MenzeseeBy 912 = 0 cooTBercTBy- 
eT HCUC3HOBEHHIO KOJIJIOHAHOH (asbl, T. €. Oe3srpaHHUYHOH B3aMMHOM pacTBo- 
PpuMocTH c OOpa30BaHHeM HCTHHHOrO (OA_HOdasHoroO) pacTBopa. 

 IIpu 6oumpux o49(¢,. >3m) WHCneprHpoBaHve He MOXeT ObITb CaMONpOH3- 
BOJIbHbIM, T. €. MPOWCXOAUMT JIMWb MO BJIMAHWeM Hallpx2KeHHOrO COCTOAHHA, 
HampuMep, B MpoleccaxX U38MeJIbYeHHA. OTH CyYaH COOTBETCTBYIOT OOpPaso- 
BaHHIO HeycTouuMBEIx (MHO*OOHBIX) WHcMepcHbIX cucTeM. OjHakO MpO4HOCT 
BaHHOM x%KuAKOH cpeze (Pm)a TEM Oomee TOHM*KeHA M10 CpaBHeHHIO C Mpoy- 
IHOCTbIO. «=TBepforo Tela B BakyyMe (Pm) o, YeM CHJIbHee MOHHXKEHO 315 
MIPH yKa3aHHbIX BbIIe OlarONPpHATHbIX YyCJIOBHAX pa3BHTHA HOBbIX MOBEPX- 
uocteli (qedextos). IIpu 9ToM Kpurepwii AucneprupoBanua: Di (P) = (525m — 
—8Po,)/kT, a ycnoBve paspylleHuaA Ip 3ayaHHbIx T M Hallpa%KeHHOM Co- 


' 


Pet. DY (Pie (Pm )a 61 — S12 
2 +8P6,. Opa ap Seas ein gee 


CTOs BPS oj, 
| 
- HaGsofapiieca pxAOM aBTOPOB pe3Koe CHHKeHHe MPOUHOCTH HM TacTHuHO- 
CTH TYFOMMABKHX CM1aBOB MON AelcTBueM MaJIbIX JIerKOMIAaBKUX MpuMecei WM 
2KHKOM MeTasJIM4eCKOli Cpe bl OOBIGHO OOBACHAMOCb (1% 1) ABIICHHAMH Me2KKpH- 
cTalMUTHOM KOppo3Hv. TombKO B MocdeqHee BPeMA CTA CBASbIBATb STH ABJIe- 
HMAC MOHMKeHHeM 3, Ha BHOBb OOPa3yIOUUXCA MOBepXHOCTHAX ('*) H, Kak B pado- 
tax C. Kumm«una u Sl. [Moraxa ('°,1%),— c HamiuM aqcopOWHOHHbIM 9ppeKTOM 
nOHuKeHHA mpouHocTH. J[elicTBHTebHO, AIA TBepAbIX Te Topa3sqo Oosee 
MOBepXHOCTHOAKTHBHBIMH, YM KACCHYeCKHe OpraHudecKHe BeMfeCTBA sBIIAIOTCA 
paciJaBseHHble cpefbl, OIM3KHe 10 MONeKYJAPHOM MpHpoe K aHHOMy TBep- 
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jomy Tey. J\a MeTaJJIOB TaKHMM CpefaMH JO/2KHBI ObITb CPaBHHTeJIbHO 
KONMABKHe MeTAJIVJIbI H CIJIaBbl, a IA HOHHBIX KPHCTaJJIOB UJIM CTeKOJI— pacnag 
IeHHbIe COM HU CTeKIa, OCO6€HHO C OHOMMeHHBIMH KaTHOHaMH. Takve cpej 
hy MOLYT MOHW2KAaTb 949 AO BECbMa Madi 

t/nm* ‘ op? SHAWeHHU, COOTBETCTBYIOUIHX CaM 
IIpOH3BOJIbHOMY AHcnepripOBaHuio | 
XPyNKOMy paspbIBy NOX jelicTBner 
BeCbMa CJlaObIX PaSpbIBHbIX HanpsKey 
Huu. Ipu sToMculeyyeT OKMaTb, oT 
9TH 9PeKThI AOJLKHbI ObITb Han6omes 
ApKO BbIpaxKeHbl HA MOHOKPHCTade 
oO6aqawollvX HAaWBbICIUeH W1acTHaHO 
CTbIO HW KpOMe TOrO HCKJIIOUaIOnI 
BIIMAHHe TpaHHl 3epeu. . 
Tlomayy4eHuble pesyJIbTaThI Mpe crak 
JieHbI Ha plc. 1, Ha KOTOPOM Jak 
100 200 300 “0 = 00% + B ACTHHHBIX Hanps2xKeHHAX JMarpaM 
pacTs2KeHHA C MOCTOMHHOK CKOpoO 
Puc. 1. Vcrunnoe nanpaxenne P= P, 15% MuH + MOHOKPHCTaINOB) UM 
(99,99% Zn) quametpom 0,5 mm 4H Ju 
yuIWHeHusa €% pH Temlepatypax 250° u 400°, oe ee elod es ae 
Byxsok A o603HaueHbl KPUBbIe JIA MOHOKPH- Gasuca Yo = 44°) SHCTEIX H nO a 
cTaIOB UHHKa, TOKPBITBIX TOHKHM coem IJCKTPOJIMTHYCCKH TOHKHM CJIOCM Ue 
ooBa. IlyHKTHpoM OTMeYeHBI HCTHHHBIe Mpoy- TOO OOBa TOMHHOH 1—5 yp. Hye 
HOCTH, COOTBETCTByIONIMe Hayany pasBUTHA TeyMepaTypbl MWAaBJICHHA IBICKTH 
Sot ee jleHiCTBHe TOHKOrO COS Ha HOBepXHOCTE 
MOHOKPHCTaJla BbIZbIBAeT JIHIUb HeOONbWOe yupounennve. IIpu Oouee BEICOKHY 
Temnepatypax (350° u ocoGenno 400°) qocTuraeTca NOHuxKeHHE npownocna 
HCTHHHOTO peyebHOTO HaTaAKeHHA Nepe Havasom oOpa30BaHHA WeiiKe 
B 4—10 pas. Kpome Toro, MeHseTCA WH CaMbIM XapakTep paspbIBa: M3 T.acTHuel 
CKOrO Ha BO3yxe OH CTAHOBUTCA XPYMKUM B AKTHBHOH cpeje (cM.coTo Ha puc. 2p 
Tlostomy NOHHKeHHe PaspbIBHOTO HanpsAxXeHHA UMHKA NO BAMAHMeM ON aH 
Ip pacuete Ha NOWab paspbiBa elle OOJIee pesKO BbIPAaKeHo, UH spdhbekT HOCH 
XapakTep KavecTBeHHOTO H3MeHeHUA. Peskoe BJIMAHHe TeMNepaTypbI OueBHT ¢ 
CBH3aHO C MOBbIIMeCHHEM pPaCTBOPHMOCTH WHHKa B XKHAKOM OOBe (45% mpE 
350° u 92% mpu 400°), uro cooTBeTCTByeT pesKOMY CHWKeHMIO MexKtbasHOns 
HaTakeHusa. IIpu sToM, OfHakO, TOHKaA IWJIeHKa KMKOTO OJIOBa Ha MOBepXH 
CTH MOHOKpHCTasula WHHKa, TOJIMMHa KOTOPOM B COTHH pa3 MeHbIUe TOME 
IIPOBOJIOKH, MOUTH MHOBEHHO HacbilllaeTCA WMHKOM 3a CYT BECbMa MaJIOrO yMe 
IWeHHA TOJIMHHbI MOHOKPHCTaJa, UTO MOrO ObI CONPOBOMKAaTbCA JIMWIb OYEH HE 
OOJIbIMM TOHMKEHHEM MpOuHOcTH. KOnTpOJIbHbIe ONbITHI PaCTAKeHHA MOHOKPHh 
CTaJIJIOB IHHKa B XXHJKOM OJIOBe, IpeBapHTeJIbHO HaCbINIEHHOM WHHKOM TIpE 
aHHO Temllepatype OnbiTa, Jai COBMaaiollve pesyJbTaTHl. 
Jlanee, TakuM 2%Ke MyTeM UccyiefoBasocb BAMAHHe pacimaBOB CBHHeL — 
OJIOBO Ip Pas/IMYHOM COJepK anh OIOBA Ha WMarpaMMy PacTs2KeHHA MOHOKpHe! 
TaJJIOB UWMHKa. Cam no ceOe pacnwaBJieHHbIli CBHHeEIL OKa3asIca CPaBHUTeNbAE 
cuia60 TIOBeEPXHOCTHO-aKTHBHBIM NO OTHOWEHHIO K IWHHKY H He BBIsBad 
CHM2KCHHA MPOUYHOCTH HM WWlacCTHYHOCTH B STHX ycsIOBUAX. Puc. 3 nOKa3bIBae 
YTO y2Ke CPpaBHUTeJbHO HeOOMbUIMe BMOOABKH MOBeEPXHOCTHO aKTHBHOTO OJOBe 
B PaclJaB BbISbIBAIOT JOBOIbHO peskOe NOHMKeHHe NPOUVHOCTH UM WWacTHUHOeN 
(HaHOOMbIero yVIMHEHMA ¢,) MOHOKPHCTaVIOB 1WHHKa. IIpu 20% Sn stor apie 
AocTHraeT pelea U JaJibHeliwee NOHWKeEHHe BOSHHKAeT TOJIbKO pH cojep| 
*KaHHH Sn Oovee 80% —npu mpuOmmkeHHM K YHCTOMy OJIOBY, YTO, OF! 
BUHO, CBASAHO C P€3KHM NOBbIIMeEHHeM PaCTBOPHMOCTH WHHKa B TaKuXx pac! 
mulaBax. 
Mb BbIJep2XKuBaIH MOHOKPHCTaJ WHHKAa, NOKPBITbIH TOHKHM CJIOeM OJIOBAl 
mpH 400° 6e3 HanpsxXeHHA B TeyeHHe BPeMeHH, COOTBETCTBOBABLUeTO HaniHN 
ONbITaM, a 3aTeM NOMella B KUAKMH CBHHEL MpH TOM Ke Temmepatype. Tord 


500 


—_—_—__4—. 


(1+ AG? B 3ABHCHMOCTH OT OTHOCHTeJIbHOrO 


} et 98 — eg ee 
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K cmamee IT, A. Pe6uxdepa u dp., cmp. 1279 


* 


Puc. 2. Moro pas0pBaHHbIX MOHOKPHCTaJIOB WHHKa: A — oOObIuHbIi MacTHUeCKHH paspbIB mocse 
SHAaYHTeIbHOrO yMHeHHA (105%) mpx 400°; 6 — xpynknit pasppis (yqmnenue 9%) mpu To xe 
TeMMepaType Yy MOHOKPHCTAJJIOB, MOKPbITbIX TOHKHM CJI0@M OI0Ba (MPOYHOCTb CHbHO MOHHIKeHA) 


K cmamve H. A. Cadoea, cmp. 1400 


9. ObonouKa slilla ocerpa mocze oByIAWHH (a) M Nocne onsogoTBopenna (6). / — Kanwanap MHKpOnH, 
OcTaTKH TpodbuyeckHXx NytTel (B O Tpoduyeckue MYTH pacTBOpHJIHCcb), 3 —THTMeHTHbIe 3epHa, 4 — HapyKHi 


5 — zona radiata externa, 6 — zona radiata interna, (B 6 oOo04KH romoreHuHble), 7 - 


coToBad, o6o7104Ka, 
cnepMaTO3OHAbI B BOPOHKe MHKpomMwe 


141, Ne 6 


| 
| 


pu AocraTouHO AIMTeIbHOM BbIAeprKKe B PaciMaBJIEHHOM CBHHUEC, IppeKT MOWI- 
(PCTbIO HCyesaeT H HOPMAJIbHaA MPOUHOCTh MOHOKPHCTaIa BOCCTAaHaBJIMBaercA. 
fH OMBITLI yKa3bIBalOT Ha OTCYTCTBHe 3aMeCTHOHM POH HOpMabHOH Auppy- 
iM OJ1I0Ba B CBHHeL. OueBuyHo, mpo- ‘ 
KHOBeHHe OJIOBA, a B CBA3H C 9TUM L]mme , %o 
“TOHWKeHHe 3,, IIPOHCXOJHT TOJIbKO 
© Pa3BHBarollluMcA MOBepXHOCTHbIM 
eekTaM — 3apojpam cBHrOB H 
jaspyllieHua. 
Ilpumecu noBpep XHOCTHO-aKTHBHbIX 
peTasI0B — aj[cOpOUuMOHHbIX MOJH- 
MKATOPOB, H3MeJIbYaIOWHX CTPyK- 
YPY "pu KpUcTaIIM3alHN CIaBOB 
MOBbIWMAIOWUX HX MeXaHHyecKHe 
BOHCTBa IPH OObBIMHbIX Temmepaty- 
baX, MOrYT pe3KO NOHH3HTb *Kapo- 
IPOUHOCTh B pe3syJIbTaTe BHYTpeHHeit ; a i 0 B00 % 
wcopounu. Ycrpanenue Takux mpu- a Sn 
meceli Kak M3 Camoro CIllaBa, TaK u ae 
SaULMTHbIX NOKPbITHH, MOKeT IpH- Puc. 3. 3anucumoctTb HcTHHHOM MpounocTH P,, u 
seCTH K SHaAYHTEJIBHOMY TIOBbIIMeHHIO HavOOubWero YJVIMHeHHA s,, AO paspbipa WIA 
IPOUYHOCTH TIP TOBBIMIeCHHbIX TeEMMe- MOHOKPHCTaIOB IMHKa, OT KOHIMeHTpalnu 
aTypax. OJIOBa B CiWaBe CBHHILa C OJIOBOM 
Takum 06pa3oM, MbI BUM, 4TO pasBuTue (pH3HKO-XHMHYeCKOH MeXaHHKH, 
BKMOValollelH S3aKOHOMepHOCTH BAMAHHA cpelbl, MOBepXHOCTHOAKTHBHBIX 
qoOaBoK, Temulepatypbi HalpAXeCHHOTO COCTOAHHA TIPHBOAHT K HOBbIM IlyTAM 
HpaBJeHWA MeXaHWYeCKHMH CBOMCTBAaMH TBePJbIX TeJI HW WpoweccaMH UX 
oOpadorku. 
| Ilpaxocum 6narogapHocts npod. B. TF. Jlesauy u mpod. Tr. M. Baptenesy 
3a yuacTHe B OOCyxXeHHH 3TOH padorEt. 
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Jloxaaygn AkawleMuu Hayk cccP 
1956. Tom 111, N 6 


1] 


PH3HYECKAA XHMHA 
E. PYKEHWTEMH u 0. CMMTEJIbCKHM 


K BOMPOCY O KOI@®HWMEHTAX AKTHBHOCTH WIA 
BUHAPHbIX CMECEM HEIJIEKTPOJINTOB 


(IIpedcmaeaexo axademuxom A. H. PpymKuxoim 20 1X 1956) 


Y papneuns, npeyioxenuble BaH Jlaapom (') Qua KOSpPuUMeHTOB AKTHBHOCTH|I 
OWHapHbIX CMeceH HedJIEKTPOJIMTOB, HMeIOT BH 


1 
lgt1 = AF (a); lev: = BF (=), (1) 
rye : ' } 
F () = qeeqae aes (2) 


(x — MOJIApHan AOJIA B KUAKOH (hase; y — KOsPUuUMeEHT AKTHBHOCTH; HHJCKCEI } 
1 u 2 yKa3bIBaloT Ha NepBbIM H BTOPOM KOMMOHEHTbI CMeCH, COOTBETCTBCHHO; 
A u B — ammupwyueckve MOcTOAHHBIe). : 

OKCIePHMeHTaJIbHble JaHHbIe, MOyYenHpe L]retnraysepom u Yalitom (?)} 
WIA CMe€CH MeTHISTHMALeTOH — H-relTaH, MOryT ObITb MpeACTaBJeHbI ypaBHe- | 
HHAMH Bua (1), HO @yHKuNA F HeAOcTaTOUHO XOpoIO BbIpakKaeTca CyHKUUeH, 
COOTBETCTBYollueH ypaBHeHHAM BaH Jlaapa*. OTo MpMBeJIO Hac K MOMBbITKe MOJbIC= | 
KaTb BbIPaxKeHHA Bua (1), HAaXOAUMeCA B YUIUeEM COracHu C SKCHePHMeHTOM, 
4YeM YpaBHeHHua BaH Jlaapa. 

Tak Kak 060e BbIpaxKeHHe JIA KOSPPHUNEHTOB AKTHBHOCTH JOJKHO YJOB- 
J€TBOPATh ypaBHennto TnO6ca — JIwrema, MbI NMocTapaemcaA CHavana HaliTH 
CeMeHCTBO pelleHHU Bua (1), YROBJIETBOPAIOMIMX STOMY ypaBHEHHWO. 

Tloqcrapiaa Bbipaxkenua (1) B ypaBpHeHue** 


Xd lg 1, + Xed lg yg = 0, (3): 


ABJIAIOWEeCA CIeACTBHeEM ypaBHeHuaA Tv66ca — Jrorema, nonyuaem cdbyHKUHO- 
HaJIbHOe ypaBHeHHe 


ndF (7) + dF (—\~0. (4) 
Ecau BBeCTH HOBYtO Tle peMe HHYto {2 Tipu TIOMOMLH COOTHOIMEHHA 
y= are, (5) 
TO MOMKHO HalluCaTb 
F (n) = F(G2*) =o), (6a) 
(= "(eter ( 


* Ypaspueuua Mapryseca unm CxaTuapfa He MpefCTaBAAIOT 9TH OMbITHBIC NAaHHbIe sTyLe, - 
4ueM ypaBHeHHe BaH Jlaapa. 

** Ypapnenne (3) CTporo cipaBAIMBO IPH NOCTOAHHBIX JaBeHHH Temnepaty pe. IIpumenaa . 
AA BEIYHCACHHA KOSPPUUMEHTOB AKTHBHOCTH KPHBY!O PaBHOBECHA 2KHAKOCTh — napbl, ompese-- 
JICHHY10 TPH MOCTOAHHOM aBJICHHH, H3 3aKOHNA (pas NOMYYMM, YTO AIA OUHAPHOM cMecu TemmMepa-- 
Typa He mocrosHHa. Ho wien, coxeprxanul Dud pepentuan Temnepatypsl, O6LIMHO ONyCcKaeTcs. 
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YpasHenne (4) 3sannuerca Tak: 


d r do (— 
(+) =p) PEO (7) 
Takum o6pasom: . 
(1+) 22 = p(y, (8) 


puuem P (») — uernaa (byHKUMA p. 
Bpeugy toro uro F (7) ouwKHa crpemuTpes K Hysm0 mp x,—>1,0(p) 0 
pu »—1. Yuntpaa 970 npH HHTerpupoBanuu ypaBHenus (8), nowyyaem 


ie 
" P oy) 
o (1) =| ay ap. (9) 
ul 


B yacTHoM culyyae ypaBHenuli Ban Jlaapa umeem 
1—p\2 ' 
o(y) =(—S*), 10» 


XG) So Set). (11) 


Bmecro Toro uro6bl NoOmb380BaTEca aA P() BEIpaxkeHvem (11), MBI He- 
OJIbSyeM HCipaBJIeHHOe BbIparKeHue 


PA ee (d a eri eee) (12) 


We ¢— HOBaA 9MNHpHuecKaA KOHCTAHTA. 
Tlogctapnaa (12) B (9), nomyyaem 


4 4 Aly Ba dn 1 
eh) = gto get ge geet geet (13) 


O6osHauuB A’ = (lg y)x—, B’ = (Ig Y2)x0 (A’ uw B’ — smmupuyeckue no-- 
STOAHHbIe), MOJYYHM 
Lee c he Ale = Bhs 
lets goers late a ae 
4 A’x, — B’x. 2 = (5 — Bx» Ne a 423" 
+ cao 6 Ax, + Bx, | 8 \ A’x, + B’xo} |’ 
| B’ 4 e 4 Als, — BX, 4, Avec —= B' x, i 
IS t2= mas lztuts A’x, + Bix, +7(aes as 
e [ A’x,— B’x, \8 € (Seaae Y'] 
+4(qeyes) DSi aes Bice fale (14p) 
OnpeleIuTb ¢ H3 9KCMepHMeHTaIbHbIX JaHHbIX yoOHee Bcero IPH Tom. 
3HaveHHH X1, IPH KOTOPOM 


(14a)> 


A hq = DB Xa: (15) 

B 9sTom cayyae ypaBHenua (14) MpHBo_AT k 
€ fe it € $= (+ uo ; 
Gas ley, eo oe eno ley, Renee (16) 


MpHYeM 7, HU {2 MpecTapsior coOok KoapPuyveHnTbl aKTHBHOCTH NpH 3HaveHul 
¥;, NoswyyaeMoM M3 ypaBHenus (15). 
M3 Toro 4To AA cMeceH, NpeACTABAIOWUX CHMMETPHIO, BbIparKaeMyto ypab- 
HeHHamMu (1), wMeeM Bcerya 
1283. 


A’ B’ (17) 


Igy, lev 


b) 


celyeT, YTO cHcTeMa ypaBHeHHi (16) coBMecTHa. 
wa TloquepKHeM, 4TO axe eCJIH YCOBHE (17) HefocTaTOuHO XOPOLIO BbIMOJI- 
HAeTCH, BCe elle BO3MOXKHO MpeCTaBUTb ONbITHbIe AaHHble MPH MOMOUIM ypaB- 
Henult (14), ecu MofoOpaTh MoAxXofallee 3HaYeHHe AIA €. 

QMMIMPHIHOCTh MpelOKeHHbIX HaMH (opMys MA KOSPUUHEHTOB AKTHB- 
HOCTH He MO3BOJIAe€T YTOUHUTb YCIOBHA MX TIPMMeHHMOCTH. 

Kak caelyet v3 puc. 1, ypaBHenua (14) xopollio MpeACTaBsIAIOT OIbITHBIE 
Jlanuble. Ypapuenua Ban Jlaapa xopollo MpeACTaBAHOT ONBITHbIe HaHHbIe US 


| 


06 


Puc. 1. Cucrema merTussTuiaueron — A-renrau: 1 — ypaBHeHua 

Bau Jlaapa, B xoropbix A = (Igyi), = HBS (lg le oe 

ypaBHeHua Ban Jlaapa, B KoToppix A u B BblyHCeHbI 43 KOOpAH- 

HaT TOUKH TepeceyeHuA OOeHX KPHBbIX; 3 — ypaBHeHua (14), B 
KotToppix A’ = 0,590, B’ = 0,565, « = 0,996 


(eHTpabHOK OOAaCTH, eCJIM MOCTOAHHbIe OMpeeAOTCA H3 TOUeK, pacioJo- 
YKCHHBIX B 9TOH oOONACTH. 

B 3aks10ueHHe MbI XOTHM MOAYEPKHYTb, YTO PaBHOl WesbIO TOM 3aMeTKH 
ABIANOCb pellleHHe MaTeMaTHYeCKOM 3aauH, BO3HHKINel B CBA3H C H3y4eHHeM 
CMeCH MeTHJISTHaAleTOH H-renTaH. B H3BeCTHOM CMbICJIe aHasOrMdHad, HO Govee 
wpoctadx 3aqava oOcyxKanacb Tyrenretimom (*). 

Ypapnenua (14) npuMensioTcd Takxe K cMecHM 2-MeTH-3-6yTHH-2-o71 — 
Boa MH 3-ruqpoKcu-3-MeTu-2-6yTaHoH — Boa (4). Kak BuAHO u3 puc. 2 u 8, 
ypapHenmsa (14) xopouio mpeAcTaBAtoT ONBITHbIe JaHHble TakxXe H B oGMacTH 
0< x, <0,1, B KoTopoh ypaBHenua Bau Jlaapa aor 3Ha4HTeJIbHbIe OTKJIO- 
Henua. B (4) orMeyaetcs, uro ypapHenua Mopryseca u CxaTuepga mpejcTaB- 
JIAIOT OMbITHbIe JaHHble He Jyulle, YeM ypaBHeHNa BaH Jlaapa. 
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Bpuy Toro ato B o6lacTu x; > 0,6 ombirHble Janubie AIA 2, B3ATbIe U3 (4), 
“OBMECTHMBI C TePMOAMHAMHYeCKOH TOUKM speHHs (YTO oTMeYaeTCH B (4)), 


Puc. 2. Cucrema 2-mernu-3-6yTHH-2-o1 — Boga: 1—ypaBnenusa BaH 

Jlaapa, B KoroppiIx A uw B mpexcraBator coool MakcuMasbubIe 

SHaueHHA sOrapHdMa KosiPHUMeHTOB AKTHBHOCTH; 2 — ypaBuHe- 

HHA BaH Jlaapa, B KOTOpbIX mocTosHHbIe A vu B BbIUMCJIEHBI M3 KOOp- 

WHHaT TOUKH TepeceyeHHA OOeCHX KPHBbIX; 3 — ypaBHenHaA (14), B 
KoToppix A’ = 1,4; B’ = 0,514,« = 1 


lg y ——— 


Ace BE Se 


a 
a 


~ 
S) 


Puc. 3. Cucrema 3-rujpoxcu-3-meTus-2-6yraHon — Boga: J — ypas- 

HeHHA BaH Jlaapa, B KoToppIx A u B npenctaBasiwr cobol Makcu- 

MaJIbHbl€ 3HAYeCHHA NOrapHdMa KoOsPuUKNeEHTOB AKTHBHOCTH; 2 — 

ypasuenna BaH Jlaapa, B KoTOpbIxX nocTosHHble A vu B BbIuHCeHbI M3 

KOOPAMHAT TOUKH MepeceyeHuA OOeHX KpHBbIX; 3 — ypaBnennas (14), 
B koToppix A’= 1,2, BY = 0,491, «= 1,1 


bl onpetenumu B’ = (Igy2)x,-1 43 KpuBoH [gy1, x1, IPHMeHAH MHTerpasb- 
yic tbopmy ypaBHenus Tnu66ca — Jtoremas 


TlomurexHiuueckHi HHCTHTYT Iloctynnuo 
Byxapect, Pymptuckaa Hapognan PecnyOmuxa 10 IV 1956 
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PH3HTECKAA XHMH#H} 


H. M. IMAHYIJIb 


CTHMYJIMPOBAHME WENHbIX PA3BETBJIEHHbIX PEAKILMM 
BO3SJEHCTBHEM MPOHHKAFOULAX M3J1Y4EHMM B HAUAJIbHbIA 
NEPHO], PA3SBHTHSA MPOMWECCA 


(IIpedcmaeaeno axademuxom H. H. Cemenosvim 24 VII 1956) 


XapaktTepHoli OcOGe€HHOCTHIO UCMHbIX PeaKUMH ABJIACTCA HX CHJIbHaA BOCIIPE 
UMUMBOCTh K pa3sHooOpasHbiM Bo3syelicTBuaM. Jlw6oK SieMeHTapHbI Mpowecc 
IpHBOAAWMA K OOpa3s0BaHHIo HH THOeMM CBOOOAHbIX aTOMOB HM PaKasJior 
YMHO2XKAeTCA B COOTBETCTBHH C JJIMHOM WENN B CCATKH HM THICHUH pas, MPOABAS 
ACb B Bue S:pheKTOB 3HAUMTeIbHOrO YCKOPeHHA UH TOPMOKCHHA XHMHYECKO 
peaxuuu. Ilostomy ¥ BosyelicTBHe MpOHHKaIoWlMux (MOHHSUpyrIoulNx) usi1yyeHHt 
CBOJAIeeCH B KOHC4YHOM C4¥eTe K CO3aHHIO CBOOOJHbIX aATOMOB HW pajlMKasioE 
WOJLKHO, COrIaCHO OOUIENPHHATHIM B3rIAJaM, ObITh NOJIESHbIM JIA Wee WHI 
IMUpOBaHHA WeNHbIX peakuni. 

Hactosulaa pa6ota nocBalleHa YacCTHOMy BOTIpocy OOnIeH TMpoOJIeMbI BOs 
Je@HCTBHA MpOHHKaIolHX W381 yYeHHH Ha WeNHble peak, a HMCHHO, BbIACHEHHI 
BO3MOXKHOCTH HCMOJIb30BaTb 3TO BOSJEHCTBHE JIA CTHMYJIMPOBaHHA LenHbIxX pas 
BETBJICHHBIX P€aKUMH B HavaJIbHbIl. WepHOA UX pasBHTHA (Cc TeM, YTOObI NOCH 
pekpalleHuaA O6JIyYeHHA Mpouecc pasBUBaJICH C MOBbILCHHOM CKOPOCTbIO yx 
3a cueT pa3BeTBIeHHA Uerel). []poueccbl OkHCIeHHA OpraHH4eCKHX BeLLecT! 
B YaCTHOCTH yruieBOOpogoB, KOTOpbie, cormacHo H. H. Cemenosy ('), OTHOCATEC 
K Kylaccy Ue€NHbIX peaKUHH C BbIPOKJCHHbIMH PasBeTBJICHHAMH, ABJIAIOTCA OObE} 
TaMH, BeECbMa TOAXOAAUIMMH JIA BbILUeyKa3aHHOH eH. 

Bnepsble CHcTeMaTHYecKHe HCCJIEOBaHHA JeHCTBHA H3yIeHHA (peHTTeHo} 
cKOe H3JyYeHHe, SJIEKTPOHHBIM MOTOK) Ha MpOLeccbl OKHCJICHHA MOJIEKYJAPHBbI 
KHCJIOPOAOM Pa3JIMUHbIX OPraHHyecKHX BelleCTB (A-renTaH, H3O0OKTAH, WHKIK 
reKCaH, TOJYON, O€H30/1, STHJIOBbIM CNHPT, yKCYCHaA KHCMOTAa) ObWIM BbINOWH 
HbI H. A. Bax c corpyquuKamu (7°). B atTHx paOoTax 6bluI0 KOHCTaTHpOBak 
oOpas0BaHHve MepeKHCHbIX COCJHHEHHH B KaveCTBe N€PBHYHbIX MPOAYKTOB OKM 
JIGHHA, a 3aTeM M BCeH CMOMKHOK TaMMb!l MIpOyKTOB — CIHPTOB, KeTOHOB, KH 
JIOT H p.— B 3aBHCMMOCTH OT KJIacca OKHCIAeMOrO BelllecTBa. OTIHUNTeIbHC 
OCOGEHHOCTHIO YCJIOBHH, B KOTOPbIX NPOBOJMJHCb OMbITbI MO OKHCJIEHHIO ru 
BOJOPOAOB, OblIa CpaBHHTeJIbHO HH3kaA Temnepatypa (0; 25 4 60°) u Henpeppt 
Hoe B TeyeHHe BCero Npowecca OOyyeHHe XHMHYeCKOM CHCTeMBI. 

Takum oOpasom, BosjelcTBHe MPOHHKawllero H3yYeHHA Ha Mpouecc OK 
JI@HHA W3y4aNOcb B YCOBUAX, KOra B CHCTeMe H3-3a HH3KOHM TemMepartypHl 1 
MOrIH Pa3BHTbCA CKOJIbKO-HHOyAb JWIMHHbIe wWenv. Tlostomy HeBBbICOKI 
BBIXOA KHCOpOAcosepKallMX MPOAyKTOB Obl OOA3AH YvlaBHbIM OOpasc 
CpaBHHTeJIbHO HeOO/IbLUIOMY YHCY PasKaJIbHbIX PeakKUHi, BbISBAHHbIX Hen 
CpeJCTBEHHbIM JeicTBvem OOsyyeHus, 6e3 pasBuTuA uenH. To Bceli BeposTH 
CTH ,HEOOMbINON BbIXOJ NPOAYKTOB Obi CBAZAH TAKE HC HEMPEPbIBHBIM XapaKT 
pom BoseHCTBuA OOyyeHHA. IIpu sTOM OOpasoBaBlIHecA MPOLyKTbI OKUC HEH! 
CHOBa BOBJIeKaJIHCb B paMalMOHHO-XHMUYeCKHe NpOUecchl, HapAy C HCXOJHb 
yrsle BOLOpOJOM. 

Mob! pew HCHOJb30BaTb NCHCTBHE NPOHMKAIOUlerO H3yYeHHA Kak coe 
NOBbILEHHA HavaIbHOM CKOPOCTH 3apoxeHHA Wenel, HO B yCJIOBHAX, KOT, 
WenHat peaKUHA MOKET OCYMECTBIATECA CaMa M0 ceGe, C pasBHTHeM JocTaTOU 
AIMHHBIX NereH, T. €. IPH MOBbILMeHHOH Temnepatype. Kpome Toro, npHHHM 
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j) BHHMaHHe LenHOH pasBeTBJIeHHbIit MeXaHH3M Mpowecca OKHCIeHHA yrvleBOO- 
HOROB, MbI PEI MPOW3BOAHTb OOJlyYeHHe He B TeYeHHe BCerO BpeMeHH peak- 
M, a JIMWIb B HavaJIbHbIt MepHO ee pasBuTHA. TemM CaMbIM MO2KHO OblwIO Hase- 
HIBCAH COXPaHHTb OT NOceqyiolwlero paquosa OOpas0BaBlvecaA TPOYKTHI 
JKUCIICHHA. 

) B kauectse 06nekTa HCcIeqOBaHHA Ob H3OPaH Mpowecc OKuCeHHA Mapa H- 
wa MapkH «Kencen» (u3 Oyporo yrusa PJP) kucsopoyom Bosyyxa, upoxyBaemoro 
§2pe3 pacnaBJIeHHbIl ma- 

fapun mpu 127°. Bes ka- 

JaJIH3 aTOP a TIpOlecc OKHC- 60 
WeHHA 9TOrTO NMapaduna 
#asBuBaeTcA Kpaline meJ- 
HeuHo. Kak BHyHO H3 
muc. 1, 1 —nepHoy uH- 
YKUHH peakUHH B 9TOM 
yuae COCTaBJIAe€T OKOJIO 
70 uac., MepHoyx xe pe- 
KIM OKOVIO 25 vac. IIpu 
TOM peakKUHA OKHCJICHHA 
POXOQHT JO KHCJIOTHOrO 
ucia~70, 4TO COOTBeT- 
TBY€T OKHCJICEHHIO OKOJIO 0 
10% wcxoqHOro mapa- 40 20 30 40 360 580 400 vac. 


HHa. 
j bes HPOBaH 

[lo-muonty oserour pe-_ Me fOmmupnmpontane,_mponeoe ommeyenma_nepadvie 
10, eCCJIM OKHMCJIAIOWWMHCA = =oKuceHHe; 2 — OKHCIeHHe Moce HenpoOsOMKHTebHOTO 
IpH 127° napaduy nojjBep- BOSJelicTBHA Y-H3myueHHa Co B HauaJIbHbI Mepuoy pasBH- 
‘aeTCA B HaUaJIbHbIii Te- PRO DOR 
WO pasBHTHA npowecca 
JENPOJOMKHTeBHOMY BO3felicTBHIO y-H3yyeHua Co®, Tlapapun, 3atHTbili B 
STEKJIAHHY1O OKHCJIHTeJIbHYIO AUCHKY, Yepe3s KOTOPY!O MpOLyBasIcA BO3LyX, 06- 
Ty¥aJicd HaMH B TeyeHHe | yaca 10 MHH. y-H3J1yYeHHeM KOOaJIbTOBOrO HCTOUHH- 
Ka MOULHOCTbIO B 4,3 KiopH. PaccTosa- 
| P-100 HHe OT HCTOUHHKA JO OKHCJIUTeJIbHOH 
sueliku cocTaBiaso 30 cm. Storo Bo3- 
Je@HCTBUA OKa3aOCb JOCTATOUHbIM, YTO- 
Obl WepHOA HHAYKUM TIpH AaibHelwem 
OKHCJICHHH (y2Ke 6e3 OOIyyeHHA) COKpa- 
tusca c 370 90 12 4ac. (cM. puc. 1, 2). 
VMupimu CIOBaMH, CHJIbHbIM CTHMYJIH~- 
pyroulul sddexKT Obl AOCTHHYT B pe- 
3YJIbTaTe JIMIb He3HAYHTeJIbHOrO BO3- 
leHcTBHA (-H3yYeHHA OOMeH AO30H B 
70 r (MomjHocTb Josbt 1 1/muH.). 

TlomyyeHHbIH pe3y/IbTaT, MOATBEpxK- 
yaa Hallly TOUKY 3peHHuA O NpHHunnax 
ocpcbe KTHBHOPO HCHOJIb3OBaHHA JeHCTBHA 
TIPOHHKAIOWIMX W3JIyYeHHH, CBHJeTeJIb- 
c.m* CTBy€T O HeOOXOXMMOCTH Ppa3BepHYTb 
Puc. 2. Kunetuueckue KpuBpie o6pagosa-  Soviee OOCTOATEJIbUbIC, CHCTeMaTHYeCKHe 
HHA MpORyKTOB B WenHOH peaKWHH C BbI- HCCJIeJOBaHHA BO3eHCTBHH Y-H3J1yqe- 
‘pox JICHHbIMH PpasBeTBJICHHAMH. 1 — HectTu- HHA Ha mpouecc OKHCJIEHHA nlapaduna 
MYJMpoBannad peakuua, 2— pasBHTHe JPYTuX YrsleBOJOposOB B yCsIOBKAX, 


[mpouecca, CTHMyJIMpoBaHHoro MyTeM NOBbI- 
WIeHHA CKOPOCTH 3apoxwKMeHHA WeneH B Ha- KOrfa BO3MOXKHO Pa3sBHTHe Me VJICHHO: 


YabHbIi MepHok peakiuuHn Hapactatollero wWenHoro, caMmonofyep- 
»KMBatolleroca mpouecca. Takve Hccse- 

* 
WOBaHHA B HaCTOSUee BPeMA MIPOBOAATCA HAMM COBMCCTHO C A. H. TlomaHckuM. 
 PesynbraTbl OMbITOB C NapaHHOM MOKas3bIBaloT, “TO yleHCTBHe NpOHHKa- 
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Kucnomnoe ¢uc/o 
& 


/ 6 3 4 


! 


FOUUX H3yICHHH MoXKeT OKA8ATECA NOVeSHBIM AJA MpakTHYeCKOTO HCHOJIbs 
BaHHaA. 

Hetpyquo \10Ka3aTb, YTO WelHad TeOpWA BbIPOMKCHHBIX Pa3sBeTBJCHI 
H. H. CemMenosa mo03Bou1deT B N€pBOM mpHOMW2KeHHH NOHATb 9PpekT HeTIPOO 
XKHTCJIBHBIX CTHMYJIHPYIOWNX BOselicTBu y-H3iyyeHuA. B padore (°) MbI y2 
paccMaTpuBasIH STOT BONPOC NPHMCHHTeJbHO K NpefJO%KCHHOMY HAMM MeTO) 
ra30BOrO WHUUMMpOBaHuA JI YIPOWeHHOH.CXeMbI WeMHOrO Pa3BeTBJIeHHO! 
Mpouecca C BbIPOXCHHbIMH pa3sBeTB/IeHHAMH. PaccMOTpHM Tellepb csly4ya 


6oulee OIH3KO OTBEYAIOULMH peadIbHOH CXeMe IIpOWecca OKMCJIEHHA wi 
OOpasoBaHHe MpOMexXYTOYHOH mMepekHcy): 


(W,) RH: =“> 2 Ri o6pasoBaHHe pajvKaJIOB B pe- 
3YJlbTaTe MepBHYHOTO pajHally- 
OHHO-XHMHYeCKOrO aKTa 


(fy) R+O, + ROg peakIlHH mpowomKenua Wenn 

(ke) RO, + RH > RO.H+R 

(ks) ROH — P o6pa30BaHHve MpOAyKTOB OKHCJIe- 
HHS B pe3yJbTaTe pacnaja me- 
pekucu 

(kag) RO2ZH—+RO-+ OH BbIPOMKMCHHOe PasBeTBJEHHE 


(Kg) RO +RH—ROH+R | peakWHu paqukanoB, oOpasopaB- 


a WWHXCA MPH BbIPOKAeHHOM pas- 
(Fy) IES Seber MIGS BeTBJICHHH 


(ks)  ROg— OOpbIB eH Ci) CKOpocTbWO, mpo- 
; NOpWHOHAJbHOH nepBo crTreneHH 
KOHUCHTpaluHH pafukaa RO» 

(qHHeHHbIM OOpsrB) 


Sy. tite ee: aia 


B 9To cilydae, NOarad KOHWeHTpaluM BCeX paluKaJOB, Kpome RO, (Hak 
MeHee aKTMBHbIM paqukKadl), CTalMOHapHBIMH, MOosyuaem 


409 _ 5, 424 (ROH) — (RO. 
ARCOM) — k, (RO,)(RH) — &; (ROOH), 
d(P 
{P) — k, (ROOH) 


WIM, peHeOperaa BbIropanHHeM yrueBoyoposa Hu BBO_A OespasMepHble mepe 
MeHHbIe HW OespasMepHble Napamer;ppl . 


ROOH) (ROs) k (P) 
t = ; — (ROOH) e = SASS ENG) . See he aes 
Rpt h eas ee R(kH) = ie 
8 eg eA ME ose gla (RED) a 
AD et ee 
He pelu Liem CHCT€My KMHETHYeCKHX ypaBHeHHult B Bue 
dy dx o yhp 
weebina Bayon Bex 


ITO eCTh cucTema Tpex JIMHeLHDIX JuppepeninanbHblx ypaBHeHHli c Te 
CTOAHHBIMH KoS(PHIHeHTaM, NpHyemM NocneyHee ypaBHenne MOXKET. peaThe 
HC3aBUCHMO OT J[ByX NepBblx. IlpHHumMas, yTo B uCXO_HO CucTeme rH pone 
PEKUCb OTCYTCTBYeT, HMC€M HayaJIbHble yCOBAA: npH t=0, x = 0 yf y =( 
B pesysbtTaTe mouryyaem 
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PO [ Ue 
4 | et is! OBOE set 
8—% | ui+ pe ie 1], 


m= eletl+Vetrlpt4G—ol, 
= s(V@r IP +i G—a) — (+1) 


ee OG eee ee — WT 4 t 
i a eT align ae as ra aS sila 7 


(ovlyueHHaa Popmyvia AA p MoxerT ObITb ynporiena, HCXOqA U3 Tex coo0b- 
gUKeHHH, YTO BCeMH CjlaraeMbIMH B Heli, He COeprKalILMMH MHOMKUTeNA eM, 


{ 


§)4 JocraTowHo GOoWHX 7 MOXxKHO NpeneOpeys, NlOTOMy 
Ca, U4 


— . —__—__—_—_ eat 

B—O% he (Uy + Ue) 7 
Onaraa « = 10*; 8 = 108 u w) = 10° (qna Hecrumysaupopannoli peakwun), 
AXONMM p = 10—1395+2,7-10'°. Kynernuueckad KpHBas HeCTHMY JIH poBaHHol 
2akKUHH NOKa3aHa Ha puc. 2, 1. 

B Tom cuyyae, CCM B HavasbHblli nepHoq pasBuTua peakunM JO Mepuoga 
DEMCHH 7% OCYILECTBJISAJIOCh CTHMYJIMpoBaHwe mpowecca yTeM yBemHueHHA 
avaJIbHOH CKOPOCTH 3apoOx%K CHUA AKTHBHBIX LWEHTPOB (BOselCTBHe TIpOHuKalO- 
€TO H3JIyYeHHA), TO Ip t BeHYHHa X = x,; B CHCTeMe HMeeTCA HeKOTO- 
aH KOHICHTpallHA MpOAYKTOB OKHCJICHHA p= Pp, H MbI TOyyaem 


a Bao i Be wea: 
ot tape | (toe) tm Hele pa(t—T) 


B—a@ 
si / 2(™—T1) 
ara Lie [vs ee + X41 (1 — 1)| e , 
—palt—t,) 


5 ge, oe Pee ee : EP Oge 
P=DPi aye %) (ite) [2 (1 + Us) + oe geet e 


1 4 PO, | B-x(t—T1) 
= He (Ur + Le) [a (H4 Dia Ses < 

JM, yripoutas, 
: (ey 


bx iad CO, at 
f= 2 (U1 + He) [as Deir ‘ 


lomarad Ip BLIYMCIeHHH X,, 4TO t,, = 0,2-104, a Gespa3MepHylo HavaJbHyt0 
OpOcTbh 3apoxKJeHHA LWeNH B CTHMYJIMpOBaHHOH peaKUHH @; = 1, nowyyaem 


pel 

CooTpeTcTBy1ollad KHHeTHYeCKad KpHBad NOKa3aHa Ha pHe. 2, 2. OrueTHBO 
HJIHO, YTO HEMpPOAOMKUTe HOE CTHMYJIMPOBaHHe mpouecca c nocseAyiouluM ero 
pekpallleHHeM OKa3bIBaeTCA JOCTATOYHBIM AVIA TOTO, 4TOOb! B Ja/bHeHWeM 
pouecc pa3BHBasICA C NOBbILICHHOH CKOPOCTbIO 3a C¥eT BbIPOKJeCHHO PasBeTB- 
@HHOrO Me€XaHH3Ma PpeaKlHH. ; 

T]pequoxenublii NpHHUAM CTHMYJIMpOBaHHA LWeNHbIX PaSBETBJICHHbIX peakUHi 
O3JeHCTBHeEM MPOHHKAaIOWLAX H3yYeHHH B HavabHbIM NepHOA pasBuTHA Npo- 
ecCa 3aCJly2KHBaeT JlaJIbHehWero HCCleOBaHHA B NepByto OYepedb Ha NPHMepax 
KHCJICHHA YrIeBOAOPOAOB B RUAKOU pase, a Tak2Ke C2KWMKEHHHIX YIIeBOOpo]- 
bIX ra30B pH TemMepatypax, OJIH3KUX K KpHTHYeCKOH. 

ABTop BbipaxkaeT Onaroqapnocth A. H. Tlomancxomy u J. I. Kuoppe 3a 
OMOIIb pH BbINOJIHeHHH paOoTHl. 


Cage 2,7°10“7 


Tlocrynuso 
29 V 1956 
IMTUPOBAHHASA JIMTEPATYPA 
1H. H. Cemeunos, [lennpie peaxuun, JI., 1934. 2 H. A. Bax, C6opx. pador no 
amuaunonHol xumun, U3g. AH CCCP, 1955, crp. 145. %H. A. Bax, H. H. Nonos, 
ym xe, cTp. 156.4 H. A. Bax, 10.W. Copoxun, tam xe, crp. 163. ° H. A. Bax, 
. B. Capaesa, Tam xe, crp. 175. ®°H. M. ODmMaunyoaa b, PKOX, 10, 847 (1956). 
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Jlonrnaygn: Ankagemuu nayx CCCP 
1956. Tom 111, Ne 6 


K. ©. POJMOHOBA, JI. E. LITEPEHBEPY u H. I. (PHBKOBA 


K XAPAKTEPHCTHKE JIFKOMMHECIIEHTHbIX CBOMCTB YIJIEM 
PA3SJIANUHbIX MAPOK 


(ITpedcmaeneno axademuxom H. M. Cmpaxosom I X 1956) 


JItoMMHeCHeEHTHbIM MeTO] aHaH3a OXTYMHHOSHBIX BeMIECTB OCAOUHbIX nopel 
mpHoOpes wupoKoe pacnpoctpaHeHue B CCCP ocoGeHHo 3a nocnequne rofl. OF 
(IPHMeHAeTCA JIA OOHApy2KeHUA MpHcyTCTBHA OUTyMOB, AIA TIpocsle2K MBaHHs 
HeTAHbIX N1aCTOB, a B pAe ClyuaeB UW AIA yCTaHOBJIeHHA TpaHHl OTJeJIbHBIX 
ropH30HToB. Hexotopble HCCeOBaTeJIM CUYMTAIOT BOSMOXKHBIM MUCTOJIb3OBAT! 
JaHHbIeC JNOMHHECIEHTHOTO aHanv3a Aa KNaccupuKalwuH OuTyMos (4), qa 
yCTaHOBJIEHHA WHKNOB OuTyMoOOpa30BaHHaA (1) H CTeNeHH MeTaMOpdy3Ma Opra 
HHYeCKOFO BellleCTBAa OCa4JOUHbIX OTOKeHHH (°). KpHBble JIOMMHECIICHTHG: 


Ta6mun a ft 


C ofepxanue OHT YMHHOSHBIX WH TYMHHOBbIX BEMeCTB B Pa3JIHYHbIX YIVJIHX, YCTAHOBJICHHOE 
NOJIYKOJIMYECTBEHHBIM JIFOMHHECICHTHO-3TaJIOHHbIM METOJOM 


1 1 ' 1 1 bac 
m4 & mes a 1s & ' y 
ge2 | ae | 2e8) 82 joes | BL] Se 
Re) 6g o® CBS] COME IECH >a Z 
2 Be. b] One Ore Sax 2 Osc & Sito = 
& | Mecro or6opa npo6sr |Knaccu MapKa yraa|5 $S¥| SSN] S52] SRST SRS] SIZ] wD 
é Ekzral oz&| Meo] aac lOotsal S561 Qe 
& 
z B npoueHTax Ha Noposy 
7 | Bonrapcxaa Hapognaa JlarHurt 0,010 0 6,00 7,0 8,0 15,6 | 12,4 
Pecny6anuka 
8 | Tlommockosupit 6ac- |Tymycosniii Gyppiii | 0,015 | 0,624 | 6,00 12,0 4,0 0,60 18,8 
cefin, ulaxta Ne 44 yrowb 


CmopoanHcKaa 
10 | Noamockosupiii 6ac- Canponenerniii 6y- | 0,005 0,470 | 3,12 0,624 4,25 0,30 0,50 


cefiH, waxta Ne 5 pbli yrowb 
Tpotosckaa 

14 | Nou6ace, Jlucugaucxuii | Tymycospiii anunno-| 0,060 | 0,936 | 8,00 15,60 | 24,0 0,40 0,90 
Pafiou, uraxta Horo- IvldMeHHbI 


apyx#«eska, nuact 1, 
16 | Hon6uce Kypaxoscxuit Canponenerniit 0,080 }|-.0,936 | 6,00 15,76 | 15,76 | 0,30 0,40 


paiiou, waxta 42, AJIMHHONIaMeHHbIti 
MMact Mg 

13 | Non6acc, Kpacnoapmeli- Ty mycospiit 0,240 | 0,936 | 15,60 23,40} 11,80] 4,18 0,0 
CKHH pafioH, wWaxta rasoBblii 
1—a« flojponoanbe, 
nnact /, 

12 | Tlon6acc, Llentpanpupii | Tymycospiit napo- | 0,160 | 0,624 | 11,80 3,12 3,12 0,80 0,0 
pation, wWaxta 1%), BH4HO-2KHDHbIA 
Nd CT Ms 

141 | Hou6.cc mwaxta K. Map- Tymycospiit 0,040 | 0,936 | 15,60 3,12 2,36 0,60 0,0 
kKca, naacTt 1, KOKCOBDbI 


5 | Hon6acc, waxta Kp.| Tymycospii napo- | 0,015 | 0,624} 8,00 i be 2,36 0,025 } 0,0 

Ilpoduut., naact K22| BHYHO-creKaloujui- 
ca 

15 | ou6ice uaxta: Kpac- To xe 0,060 |. 0,240 | 6,00 0,472 | 0,240 | 0,075] 0,0 

mee Oxtsa6pb, miacr 
3 

4 | loun6acc, maxta Ou-| Tymycosnrit romui| 0,0012.| 0,240] 4,60 0,472 | 0,240] 0,019 | 0,0 

KOM, nnact Ky 


2} Doun6acc, waxta iff Tymycospiit 0 0,012 |} 0,312 | 0,240 | 0,240) 0,006} 0,0 
OxbxoBKa, naact K, TOMY aH | palluT 

17 | Mon6acc, 3yesckuii paii- Canponenesplit 0,0017 | 0,015} 0,019 | 0,005] 0.030] 0,003 } 0,0 
OH, waxta 39 oxc, aHTpaluT 7 
nnacT 25 

1 | on6uce, 3yesekut paii- Tymycospiit 0 0 0 0 0,0004 0 _ 
OH, wWaxtTa 44—14, aHTpaluT 
NMACT My 
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|KCTpaKUMOHHOM XapakrTepucTHKH yrueli, Hera u acPaIbToB (7) HcMoOIb3y- 
PTCA PANOM HCcEHOBATeNeH AA OTHECEHHA OHNTYMHHOSHBIX BeLCCTB K «yTOUIb- 
JOMy HH Hedtanomy psy». A. A. Kapues (2) couetaut MeTo, JIOMHHeCHeHTHOTO 
OFYKONHYECTBEHHOTO STAOHHOTO aHaH3a JIA HU3KUX KOHMeHTpanuit OuTy- 
OB H MeCTO BHSyaIbHOrO KOJIOPHMeTpHyeCKOrO aHamH3d — Jia BbICOKUX 
OHUCHTpalluH. OTHM, NO-BUAMMOMY, H OOBACHAeTCA ocTaTOUHO 6H3KHe 


HaveHuA OeH30bHOrO H XNOpodopMeHHOrO S9KCTPpakTa, MOJIYYeHHbIe UM JA 
‘AMCHHBIX H OypbIx yrvieii. 

% 
“44 


4 


20 


46 


“ 16 


14 


12 


= as ; 

2) = Wes a] 2 ? ON] Ss, = 3 :: 
VZV Ys SP § QS VS VSR 'S Fs s : 

: s &§ §§ §§ 98 $38 38 S38 _§ & SF §3 
= SS ZFS ZS GSS Ves SL SLPS rsS ZS SS VES 

3 S> 3S SR SP VSS SP SSSIS FS SS BS 

=s SF SS S28 Ss SLs SS, SSS SE SH SS SP. 

S 8S GS SF SS StS SH LFS SS SH 38 SS ° 


Puce. 1. Komuuecra0 OHTYMUHOSHBIX BEeILeCTB, H3BJICEKAeCMbIX Pa3JIMUHbIMH 

» PaCTBOPHTeAMH H3 yruleH Pa3HbIX MapOK. a@ — neTposeHHbI sup, 6 — 

6eH30.1, 6 —4xJIopopopM, 2 — aueToH, O — cllupTobeH30m, e — ryMuHOBaA 

_KHCOTAa, 
a ; 2 

- “4B cBoel pa6ore NpH H3y4eHHH JIOMMHeECHEHTHBIX CBOMCTB ‘yruieH pa3HUHbIX 
Mapok (MpefcTaBeHHbIX B OCHOBHOM yruiamMu JloHOacca) MbI IIpHMeHHJIM B Ka- 
yeCTBE PACTBOPHTeeH HeliTpasbHbIX ONTYMMHOSHbIX KOMMOHEHTOB NeTposeli- 
HIM sbUup, BCKHMaIoWMi fo 50°, SeHs0N MH XMOpoopmM, a AA pacTBopeHHA 
KUCJIbIX OHTYMHHOSHBIX HM TYMHHOBbIX BelllecCTB — alleTOH, CIMpTO-OeH30A 
u 2% BOHbIli pacTBop eqKoro HaTpa. HaBecka u3MeubyeHHOorO yraa B 0,25 r 
ZaIMBaslacb B MpoOupKe 5 MM pacTBOPHTeJIA, COJepxXHMOe TMepeMelUMBAaOCb H 
ocTaBNAmochb Ha HOdb. Ha Bropolt JeHb pacTBOpbl* MpOCMaTPpHBaJIMcb Hpu 
YIbTpaPvoseTOBOM OCBeIeHHH WH CPaBHMBaMHCb C MOAXOAAWMMH STAJOHHbIMA 
KOJI€KUMAMH. Te H3 pacTBOpoB, B KOTOpPbIX HaOwofalocb «KOHUeHTpallHou- 
Hoe TyWleHHe», pasOaBnanuch Jo 9—10 anna, no KonexuuH B. H. Puopos- 


* XnopobopMeHHbIi SKCTPAaKT PAIbTPOBAJICA Ha CTCKJIAHHOM (puptrpe (Ne 3). 
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cKOli; 3TO pasOaBuleHHe YUHTbIBaIOCb 3aTeM IPH BbIYMCCHHM KOMM4YeCTBEHHOPO 
coflep2kaHud OVMTYMMHOSHBbIX BelIeCTB. 

Pa6ota MoKa3asla, ITO KOJIMYeCTBO CBOOOMHIX TYMMHOBbIX BeLLeCTB MOBBI- 
wiaeTca oT murHuta (12%) KOyppim yraam (18%) upesKo ymMeHbulaeTca (0,9— 
0,4%) B ra3OBbIX KAaMeHHBIX yriax (Ta6u. 1, puc. 1). 

BecbMa HHTepecHbIM OKasaJlOCb pacmpeedenve OTJeJbHbIX rpynn OuTy- 
MMHOSHBIX BeIMECTB B YFJIAX pasJIMYHbIX MapoK (Tau. 1, puc. 1). Maxcumym 
HavOolee KUCJIbIX KOMIOHEHTOB, H3BJICEKa€MbIX CIHPTO-OeH30JIOM, XapakTe- 
pusyeT MasomMeTamopdusopanuble (JI) KaMeHHble yrvi; MaKCHMyM  IUAKJIA- 
YeCKHX KHCOPOACOJe pK alluX COeHHEHHU, USBJIEKAeMbIX All€TOHOM, XapakTe- 
pu3veT yriu Oonee meTamopdusopannple (I); OfHako Mocsefune cojfepKat 
TakKe HU OOMbWOe KOJMYECTBO BELMIECTB, H3BJIEKACMbIX XJIOPOPOPMOM; B TO Ke 
BpeMA 3HaYeHHe CNHPTO-OeH3ObHOrO 9KCTpakTa B HUX CHJIbHO YMeHBbUIA- 
noch. Ilpeo6maqatomjee KOMMYECTBO HeliTpalbHbIX OMTYMHHOSHbIX BelleCTB 
(x0poctbopMeHHbIH 9KCTPaKT), IPH BbICOKOM aOCOJIOTHOM HX 3HaYeHH, yCTaHOB- 
Ji@HO B YIrIAX MapOBHYHO-2%KUPHbIX WH KOKCOBbIX TIPH OJHOBPeEMCHHOM pe3KOM 
YMeHbIUeHHH B HHUX KHCJbIX OMTYMMHOSHBIX KOMMOHETOB. B yrae TOuleM OT- 
MevaeTca yxKe OOllee TaleHHe OUTYMHHOSHbIX BeLeCTB. 

PaccMoTpeHve KPHBbIX TYMHHOBbIX BeLIeECTB H CIMMpPTO-OeH3OJIbHOrO! 
3KCTpakta (go yraei J), ABNAIOMIMXCAH KaK Obl ZepKaJIbHbIM OTOOParkeHHeM) 
Apyr Apyra, HaBOWT Ha MbICJIb O BO3MOXKHOCTH NpeBpalleHHA TYMMHOBbIX) 
BeINeCTB B KHCJIble OHTYMHHO3HbIC KOMMOHEHTHI; TO KC MOXKHO CKAa3aTb HU OT-| 
HOCHTeJIbHO KPUBbIX CNMPTO-Oe€H30bHOrO HM aeTOHOBOTO 9KCTpaKTa, C Of} 
HOH CTOPOHbI, H KPHBOH XsOpodopMeHHOrO SKCTpakTa — Cc Apyroiu. 

KomuuecTBo HeliTpaJibHbIX OHTYMOB, TpeCTaBJIeHHbIX B OCHOBHOM yTrule- 
BOJOposaMu (MeTposenHo - sPupHbI UW OeH3O0JIbHbI 9KCTPakT) HW B HCCeO-| 
BaHHbIX YIIAX, CYA NO acdexTy CBeYeHHA, HMYTOKHO Maso, NO cpaBHe-| 
HHIO C KHCJIbIMA OHTYMHHOSHBIMH KOMMOHCHTaMH, HW MOUTH He H3MeHHeTCH} 
B 3aBHCHMOCTH OT MeTamopdu3Ma yrvieli. Mx orHocHTeMbHOe 3HayYeHHe B YrAAX| 
BbICOKOMeTaMOpdu30BaHHblx (I]K, T) Bo3spactaeT, HO 3TO BOSpacTaHHve Kamy-| 
mleeca, a He adcouOTHOe. 

PaOota noka3aJia, YTO B Npowecce MeTaMopdu3Ma OpraHHyeckoOro BelllecTBa} 
B HEM H3MCHACTCA KOJIMYECTBEHHOe COOTHOLUCHHE OTACbHbIX rpynn OATYMHHOS-! 
HbIX BeLIeCTB; HaHOOIee KHCJIble OXTYMHHO3HbIC KOMMOHEHTbI CMEHAIOTCA MeHee 
KHCJIbIMH, OOJlee BOCCTAHOBJICHHBIMH C TOCTeMeHHbIM YMeHbIUeHHeM oriole 
HX KOJIMYeCTBA. OTO AOJKHO YUMTHIBATLCA IPH MHTepMpeTallHu JauHbixX JOM 
HeCHe€HTHO-3KCTpaKUHOHHOrO aHaJv3a. 


Tloctynusto 
22 Il 1956 


UMTHPOBAHHAS JIMTEPATYPA | 


| 


*H.A. Epemenxo,C.Jl. Makcumos, Pagpegkanenp, No6 (1951). 2? A.A. Ka p- 
ues, JAH, 65, No 2 (1949). § A. A. Kap ues, JAH,65, No3 (1949).4 ©. M. Sheu gues, 
JIOMHHECIEHTHbIM MeTOR HCCeOBaHHA Here H 6uTymos, 1953. 
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Jorszagn AKkanemun HayK CCCP 
1956. Tom 111, Ni 6 


BHOXHMH ff 


A. T. NACbIHCKHA wu B. Tl. BUIOXHHA 


OKHCJIEHHE ACKOPBHHOBON KHCJIOTbI B MPOTOUHbIX 
YCJIOBHAX 


(ITpedcmaeaeno axademuxom A. H. Onapunoim 6 IX 1956) 


DepMenTaTuBuble peakUHH B JOGO KeTKe KHBOFO Tea NPOHCXOAAT B ycu10- 
3X NOCTOAHHOK AupPy3nk MeTaOOJMTOB B KETKY H MepeHOca MpOAyKTOB peak- 
JHH 3 KJIETKH B OMbIBaIOUIHe KHAKOCTH, T. €. B MPOTOUHBIX yculoBuAX. Mex yy 
€M H3y4eHHe (epMeHTATHBHBIX peakUHi OrpaHH4HBaJCCh JO CHX NOP peakUHA- 
MH B 3€MKHYTbIX CHCTeMaX, B KOTOPbIX KOHI@HTPallWH pearupyrouluX BeLeCTB 
4 CKOPOCTb peaKIHH HelIpepbIBHO H3MeHAIOTCA BO BPpeMeHH JO OKOHYAHHA MpO- 
Jecca. B orMune OT peakUHi B 3aMKHYTbIX CHCTeMAaX, B OTKPbITOM CHCTeMe MO2KeT 
CTAHOBUTbCA CTalMOHapHoe COCTOSHHe, KOTOPCe 3a CYeT COMeHAa CO cpeoH Mo- 
eT JMHHAMH4eCKH NO epXHBAaTbCA B TeYeHHe JOOOP0 Ke AaTeJIbHOTOMPOMeXYTKa 
3peMeHH. Bauyly HeECOMHeHHOTO HHTepeca U3yYeHHA CTalMOHapHOro COCTOAHHA 
©PMeHTaTHBHOH peakUHH, B HaCcTOALIeh paboTe CyemtaHa NepBasxv NonmbITKa no,oO0- 
Horo HCCeJOBaHHA Ha TpHMepe MpocTeHieH peak PepMeHTATHBHOrO OKHC- 
M€HHA aCKOPOHHOBOH KHCJOTHI AO JeruypoackopOuHoBol KucOTH A—>D B mpH- 
YICTBHM NepokcHas3yl. 

Tlomo2%xuM, 4TO BemlecTBO A HenpepbIBHO MOCTyNaeT H3 BHeIWHeH  cpejbl 
5 KOspPuuneHTOM nepenoca Ky M np KOHWeHTpaunH S, a NpoAyKT peakuuH 0) 
HenpepbIBHO yamAeTCH H3 CHCTeMbI C KOS*PNUMeHTOM TepeHoca K, M MpH KOH- 
yeuHTpaunu Z. B 9ToM cy4ae NOYYHM OTKpbITyIo CHCTeMy 
og pee yg hop 
rye rpaHuibl CHCTeMBI OTMeUeHLI MYHKTMPHbIMA JHHHAMH, S u Z OTHOCATCA 
K BHelwHel cpeye nu K — KoncTaHTa CKOpocTH xuMHYecKOH peakuuH AD. 
O6v3Hayad KOHUeHTpaluto BellecTBa A B JaHHbIli MOM€HT BpeMeHH Yepes a, 
nOyuHM 


Ss 


a = Ky (S—a)— Ka. (1) 
B cralvouapHOM cocTOAHUM KOHWeHTpauHA A B CHCTeMe AHHaMHYeCKH NO- 


Ca 
ep2KUBaeTCA BO BPeMeCHH MOCTOAHHOH, T. €. 7 = 0, oTKya H3 ypaBHeHHA 


(1) nonyunM 
“4h 
Rs) 
1+(z 

re @ — cTallMoHapHas KOHUeHTpayua BemectBa A (B HallleM CJly¥ae — acKop- 
JHHOBOH KUcOTbI) B cucTeme. 3 ypaBHenua (2) BUAHO, YTO 3HAYeHHe A 3aBHCHT 
)T KOHUCHTpallu HCTOUHHKAa S, KOHCTAaHTHI NepeHoca (Au@@y3Hu uM mpountae- 
mocTH) Ky H KOHCTaHTbI CkOpocTH xuMuyecKoH peakuuH K. Beakoe usmeHenne 
1cOoro H3 9THX MapaMeTPOB OTKPbITOH CHCTeMbI, a TaKKe BHEIUHUX YCJIOBUH 


TemiepaTypbl, aBseHHA HM Ap.), OyeT MPHBOAUT KOHIeHTpallulo ackopOuHo- 
30H KHCJIOTbI K HOBOMY CTallMOHapHOMY COCTOSAHHIO. 


a= S, (2) 
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Vs o6uieli TeopHH OTKPBITbIX CHCTeM (') BbITeKaIOT CueMyIOUe XapakTepHbh 
CBOHCTBa CTalMOHapHOrO COCTOAHUA, MpeACTaBAIOMMe HHTepec AA HacTosIel 
paOorbl: a) KaTaIM3aTOpbl ((bepMeHTbI) B OTKPbITOH CHCTeMe BJIMAIOT He TOJIBK 
Ha CKOpOCTb peakiMi, HO HM Ha CTallMOHapHble KOHWeHTpalMu pearup yioup 
BellecTB; 6) pH H3MeHeHHH yCIOBHM CTalMOHapHOrO COCTOAHHA B OTKPBITO! 
CHCTeMe pa3BHBalOTCA KOMNeHCHPYIOWIHe NpOWeccbl, HallpaBJIeHHble Ha COXpaHe 
HWe CBOLCTB CHCTeMbI B CMbICe pacuimMpenHoro mpuHunna Jle-IlaTrenbe (quna 
MHYeCKad CTaOHIM3allHA CTalMOHapHOrO COCTOAHHA); B) NepexoAbl 43 OHOr 
CTaUHOHapHOro COCTOAHHA B Apyroe B OTKPbITOH CHCTeMe IIPOHCXOJAT He 10 MO 
HOTOHHBIM KPHBbIM, a Yepe3 SKCTPeMaJIbHble COCTOAHHA (OObTHO Yepes TONOKeE 
He MaKCHMyMa WJM MuHuMyMa). B «anTepaType 9TH CBOCTBa HCCeqOBaIHO 
TOJIbKO Ha PAAPOMHAMUYECKON MOJe/H MpOTOUHOM BOD! (7) H Ha peakuHu Jen 
CTBHA HaCepHOH KHCJIOTbI Ha PJIIOKO3) 
(°); B HacTommleH paOoTe, Kak yKasbIBa 
JIOCb, HcceqOBaHHe ObIIO BIMepBbk 
TpoBeyeHO Ha MpHMepe depMeHTaTHB 
HOH peakHH (OKHCJIeHHA acKOpOnHO 
BOH KHCJIOTbI). =: 

Ackop6HHOBad KHCJOTA Oblla B3ATE 
KpUCTaJJIMYeCKas; MepeKHCb BOJOpOsa— 
x. 4. (28%-a); NepoKcHa3a BbIJe ANAC 
43 XpeHa, IpHyeM [penapaT ume ak 
THBHOCTb 10 MTypmyporasHHy OKOJIC 
35% (4). KonueHTpalluaA acKOpOnHHOBOF 
KHCJIOTL] B CMeCH cocTaBuasa 0,6% 
nepekucvH Boyopoga — 0,1%, T. e. MO. 
JIApHaA KOHUCHTpalWA ackOpOnHHOBO! 
KHCJIOTbI OblIa HECKOJIbKO BbIlle (HE 
15%); mpenapata depmenta jobaBna: 
noch 1—3 mr (mpeqBapHTeJIbHO pac: 
TBOpeHHOro B1| MJI BOJbI) Ha 25 MJ CMe 
CH paBHbIxX OObemoB 1|,2%-fi ackOpOHHO: 

Puc. 4 BOH KHcIOTHI HW 0,2%-H nepeKHCH BOJO- 
poga. B xoye peakuHu Kaxybe 10 Mu 
oTOupatach mpoda B_ 0,1 ma pac. 

TBOpa, B KOTOPOH COfepxKaHNe acCKOPpOHHOBOH KHCJIOTbI ONpesemAOCb THT: 
poBaHvemM pH nomouiw 0,001 M KJO,, B mpucytcTtBuH KJ, c ycTaHoB 
JIGHHeEM KOHIa THTPOBaHHA NO HOAOKPaXMaJIbHOM peakUM; BOCIPOH3BOAUMOCTE 
THTpOBaHHA cocTaBAaa 0,02 ma, umH 0,2—0,3% u3MepsemMOH BeMUHHBI. 
Or6op mpoO He Hapyuial XOfa peakUHH, Tak Kak OObeEM MpoOGbI COCTAaBVIAUI JIMLE 
0,4% oObema pacTBopa; B OmbiTax Cc tbepMeHTOM OTOUNpamOcb Bcero 9—10 npoé 
(3a 90—100 mun), T. e. O6ujee KOMMYECTBO CbepMeHTa YObIBaIO MHLIb Ha 4%, uTc 
He HMeJIO CyLeCTBeHHOrO 3HaYeHHA AIA XOMa KPUBOH. 

OnbITbI MpOBOAWJIMCb B MpHOope, H306paxeHHOM Ha pu. 1. Pearupyromas 
CMeCb (25 MJ) NOMeljaacb B WHIMHAp / c HaTAHyTOH BHU3y WemTOPaHOBOL 
MemOpaHoli AuameTpom 1,6 cM; wHaMHAp J NOMemasca B cocyy 2, Yepes KOTOpHIE 
HeMpepbIBHO MIpoTeKasla TepMOCTaTHPpOBaHHad JHCTHIIAPpOBaHHas BOJa (B OOM: 
IWHHCTBe OMbITOB Mp 20°), OMbIBalolad CHapyXM MeMOpaHy 3 M CMBaBUAAcA 
yepes KpaH cocyfa 2 B IpvHemMHuK. O6a pearupyloulHx pacTBopa HenpepbIBHO 
noctynaiH B cocyy J us cocyjos 4 u 5 yepe3 y3Kue Kaluuapbl (r = 0,1 mM), 
KOHIbI KOTOPbIX ObLIH MOrpyXeHbl B pacTBOP; KOHUeHTpalluA MmocTynaromlera 
pacTBopa NepeKHCH BOfOpofa paBHAach UCXOAHOH (0,2%), a KOHUeHTpauMA 
ACKOPOMHOBOH KHCJIOTHI Oblia HECKOJIbKO Bolle (1,5%, vu 0,0852 mou.). IIpu- 
TOK pearupyioulnx BelllecTsB 43 4 4 5 cocTaBaA OKONO 2—2,5 MJ B Uac, a OObeEM 
9THX cocyjoB — 10 Ma, NpH¥eM ypOBeHb XHAKOCTH B HUX TOMepsKuBasca 
MOCTOAHHbIM, TaKHM OOpa30M, 3a BpeMs onbitTa (1,5—2 yaca) ucTeyeHue nmpouc- 
XOAMO C MOUTH MOCTOAHHOM cKopocTbo. TIpakTuueckH MpoTOUHBIe yc1OBUs 
3aKJOUaIMCb B TOM, YTO B NOCTOAHHBIM OObEM pacTBOpa B / HelpepbIBHO NOcTYy- 
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dau KOMNOHECHTBI Pe€akIHH CO CKOPOCTBIO, CO“3MepHMoli co CKOpOCTbIO Judpby- 
3HOHHOPO TepeHoca, a MpoRyKTbI Peak BMeCTe C YaCTbIO HCXOJHbIX BeIeCTB 
YHOCHJIHCh 43 Cocyya Yepe3 MemOpany 3. Ileppaa yacrb onpita NpOBoyusach 6e3 
pepMeHTa; 3aTem, mocse YCTaHOBNeHHA CTalMOHapHOH Konuentpayyu AB 
(puc. 2, 1) ackopOunopoit KucAOTHI (B TeuenHe 50—60 muu.), k pacTBopy j06aB- 
MAJICA Tpenapat cbepmeuta u H3y4aJIOCb CTO BJIMAHHe Ha YCTaHOBsIeHHe HOBOTO 
STallMOHapHoro cocTtosHus. J[OGapnenne B KOHTPOJIbHOM OnbITe B TouKe B 
BMecTO depMeuTa | MJ BOJbI He OKa3bIBaNO 3aMeTHOrO BJIMAHHA Ha CTalHouap- 
HY1IO KOHUEHTpalHio acKOpOMHOBOL KUCJIOTEI. JloOapnenve >xe B TouKe B | ma 
pacTBopa epMeuta (1—3 mr) YCKOPANIO, ECTECTBEHHO, CKOPOCTh peakIHH, H 
THTPp aCKOPOHHOBO! KUCIOTEI Naja WO TouKH C, HO cooTBeTCTBeEHHO. 
mf 


0 GeO ee OO 66 «100 = 120 «140 160 180 00 2 4 na. 
Puce. 2 


3aTeM Taal U Wudppy3HOHHbI WepeHoc yepe3 MemMOpaHy —B Be eae CHCTe- 
me c (epMeHTOM YCTaHaBsIHBasOCb HOBOe CTalHOHapHoe nes , CTOJIb 
Ke IOCTOAHHOE BO BPeMeHH, Kak H HcxoyHoe cocTosHHe AB, no a ie rekon 
ypOBHe, IIpHyeM HHTepecHo, 4TO cocTosHHe DE ycTanaBJluBaeTcA Oovlee OIH3KH 
k AB, vem TouKa MHHHMyna C. Takum o6pa30M, nepexoy fe CH Ee Aun 
rO COCTOAHHA B Apyroe mpoucxogu He 0 MuiaBHolt KpuBoli ABDE, a DOT 
iepes MHHHMyM BCD. Ananoruuuple pesyJbTaTbl oe NOJIYYeHbI pH oe 
[pau aCKOpOHHOBOH KHCJIOTbI (B CMeCH) el Ret %, Ip COOTBeETCTBE 
HHH OBHA CTalWOHapHOH KOHUeHTP , 
ecm ae seine qBax {bi m0 0,5 MrB 1 MI BOJHI, Cc a paeae fle 
3PeMeHH MexKY JOOaBKamu B 120 mun. (puc. 2, //), TO nmocse Se he eae 
iapHoro coctosHua AB (6e3 ctbepmeHTa) HW BHeECeHHA TepBol Nopuu dep ot 
{aOOaocb MpoxoxseHve MHHuMymMa BCD u NEVE Ve cTaly ener 
ocTtosuHun DE, KoTopoe BbIJepxKUBaI0Cb AO 90 MHH.; 3aTeM, TocuJe Ee ete 
3 TOUKe E Bropol nopuuu depMeHTa BHOBb HaGvOfaJOCb peer cee BE 
fymMa EFG, nepexogaulero B HOBOe cTalMOHapHoe COCTOsAHHe He mete Ba 
OM, TPH Ka2KOM HOBOM YCKOpeHHM XHMMYCCKOM peaKI\HH CH pees 
3 HOBOe CTalWHOHapHoe Seana ee Sale Derr ania ee Sacer 
Hoe mogoxKeHve. M3 KpHBblx ; 

aa peaKUHA B MpOTOYHbIX YCOBHAX Bee Poe aerate 
€PHCTHKH peakWHii B OTKPHITIX CHCTeMaX: BJIMAHHe Se a svemtearaneet 
{apHble KOHIeHTPallHH, CMOCOOHOCTb CHCTeMbI K Ne ee Sasa 
Tal\HOHapHOro COCTOAHHA, uSMeHe He CELIO eva ee ee : ee 
OYHbIe SKCTpeMayIbHble cocTrosHHA (*%), KOTOpble OTCY y 

TbIX CHCTeMaX. : ‘ 
Wipe seta OTMETHTb, UTO TOCsIeHHe ee Sa ae cee: 
ICHHBIX Ipeqenax W3Me He Hut OTKPbITbIX C ie Peeeneoe OE to oueatat 
yYCKOPeHHH XHMHYeCKOH peakUHH (Hanpumep, lp Motos cau rope 
IOCOOHOCTb CHCTeMbI K KOMIeCHCHPYIOWUM ee eee ene 
TAaLHOHAPHbIX COCTOAHHH MpOHCXOAHT 10 KpHBOH ,aB | 
Bi inacten BO3MOXHOCTb YCTAHOBJICHHA CTal\MOHapHOrO COCTOAHHA ie 


Ha ocHOBaHHH ypaBHenua (2) MOXHO ONpeJeNHTb KOJMYECTBEHHbIe Npe fem 
H3MeHCHHH KMHETHYCCKHX MapaMeTPOB CHCTeMbI, COBMeCTHMble C COXpaHeHHe! 
e10 CTAOHH30BAHHBIX CTalMOHapHbIxX cocTosHHH (puc. 2, J u JJ). B ypaBuenn 
(2) S'= 008524 —> monapHas KOHICHTpaluaA aCKOPOHHOBOM KHCJIOTHI B CTeé 
I[MOHapHOM COCTOSHHH, BbraMcasemMad 10 KpuBbIM J u JJ (oTpesku AB u JIE) 


v3 oTHOWeHHA a/S nO ypaBHenuto (2) onpesemsmocb 3HayeHHe K/K, QO H OCH 
BHeCeHHA (pepMeHTa. CyleqyeT oroBopuTb, 4TO 3HayeHHA K u Ky B npHOope 
puc. | oTmHualoTca OT ypaBHenusl (2) TeM, uTO Ky XapakTepH3yeT IPHTOK ackOp 
OHHOBOHM KHCJIOTHI MyTeM TeYeHHA, a He Aupdpy3uun, a K — OOuLy yOblib acKOf 
OHHOBOH KHCJOTbI B Pe3YJIbTaTe XHMHYeECKOH peakUHH B cocyye J u Audpdy3Hor 
HOrO TlepeHoca Yepes MeMOpaHy 38, HO BBHAY Toro, 4uTO Ky He 3aBHCuT O 
BHeCeHHA (pepMeHTA, BbIYHCJIAeMOe TIO ypaBHeHHlo (2) usmeHeHue K/K, ocraeTe. 
OOyCOBJICHHbIM TOJIbKO OTHOCHTEJIbHBIM U3MeHeHHeM K B pesyJIbTaTe BHeECeHH 


(bepMeHTa; BBIYHCIAIOCb Tak?K€ OTHOWeHHE CTalMOHapHbIX yPOBHeH A/a, x 
MW mocse BHeceHHsA dbepMeHTa. Pe3ybTaTbI pacueTOB MOKa3bIBaIOT, UTO HCCIEAO 
BaHHaswl HaMH CHCTeMa cmocoOHa K CTaOHJIM3YIOWIMM H3MeHeHHAM CTallMOHapHor 
COCTOAHHA Mp u3MeHeHuAX A IpuMepHO Ha 7—10% (COOTBeTCTBEHHO CTaIHO 


HapHoro ypoBHA a@ Ha 83—5%). II]pH usmeHeHHH KMHeETHYeCKOrO MapaMeTpa H 


16 u 26% (cooTBeTCTBeHHO @ Ha 10—16%) H3MeHeHHe CTal|HOHapHOro COCTOAHE: 
IIpOHCXOUT y2Ke He 10 KpHBbIM J uw JJ, ano KpuBok JJ]. Takum O6pasom, cno 
COOHOCTh aHHOH CHCTeMbI K KOMMeCHCHPYIOUlHM H3MeHeHHAM CTalMOHapHort 
COCTOAHHA OrpaHHyeHa H3MCHCHHAMH KHHETHYeECKOLO MapaMeTpa CHCTeMbI IPH 
MepHO' Ha 10%. 

H3mMeHeHuA CKOPOCTH peaKIHH MOXKHO ObIJIO JOCTHUb TakKxKe H3MCHCHHE) 
Temlepatypbl cHcTempl. Jlia sToro nocae WOCTHxKeHHA MCXOAHOrO cTalMOHAap 
Horo coctosHun AB BmMecTo BHeceHuA (bepMeHTa Pe3KO H3MeHAMacb Temnepa 
Typa CHCTeMbI T1yTeEM ee HarpeBaHHA HJM OXJIaKIeHHA Ha 5° B TeYeHH 
1—2 mun. B 9TOM culyyuae OKazasIOCb OCTATOUHbIM H3MeHeHHE BbIUHCJIAeMOT’ 
orHolueHua K/Ky Ha 2—3% JA NpeofoneHHA KOMMEHCHPyIOULMX CBOMCTI 
CHCTeMbI HJM [axe JA WOTepH e10 CNOCOOHOCTH K JOCTHXKeHHIO CTAallMoHap: 
HOrO COCTOAHHA. 


VWuctutyt OvoxumuHn um. A. H. Baxa Tlocrynust0 
Axkajemuu HayK CCCP 6 IX 1956 


WMTHPOBAHHASA JIMTEPATYPA 


1A. T. Mactinckul, Yen. copp. 6uon. (B meyatu).2A. Burton, J. Cell. Comp. 
Physiol., 14, 327 (1939). K. Denbigh, M. Hicks, F. Page, Trans. Farad. Soc. 
44, 479 (1948). * A. H. BenosepcKkuih, H. UH. IIpockypskoB, IIpak- 
THYeCKOe PYKOBOACTBO MO OHOXHMHH pacTeHH, 1951. 
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Hornagn Akanemun Hayk CCCP 
1956. Tom 111, N 6 


BHOXHMH ff 


A. C. CIMPHH, A. H. BEJIOSEPCKHM u A. MPETEJIb-MAPTHHEC 


CPABHUTEJIBHOE H3YYEHHE COCTABA HYKJIEHHOBbIX KHCJIOT 
Y KYJIBTYP KHWIEYHOM NAJOUKM PA3JIMUHbIX BO3PACTOB 


(ITpedcmasaexo axademuxom A. H. Onapunsim 12 1X 1956) 


Ansa PaspelleHHA MOAHHMAeMBIX B HaCTOsIlee BPeMA BOMpOCOB BUAOBOM, op- 
PaHHOM, OpraHOHAHON HW MOJIeKyJApHOH cneWHPUYHOCTH HyKJIeMHOBbIX KuCIOT(!) 
HEOOXOJUMO 3HaTb, TipeTepmeBaloT JIM HYKJICHHOBbIe KHCJIOTbI KaYeCTBeHHble 
M3MeHeHHA B Tpolecce HHAMBUAyaIbHOrO pa3sBHTHA OpraHH3mMa. LEcuau Takue 
M3MeHeHHA C 3A4KOHOMePHOCTbIO [pOTeKaloT BO BCeX OpraHu3Max, TO CpaBHeHHe 
COCTaBa HYKJICHHOBbIX KHCJIOT HeEOOXOAUMO MpOBepHTb B OpraHu3max ConocTaBH- 
Moro BOspacTa. BcsefcrBHe sTOrO Bompoc O BO3spacTHOH cnemMwyHOCTH Hy- 
KJICHHOBbIX KHCJIOT IIpHoOpeTaeT KOYeBOe 3HAYeHHe JIA OCBELIeEHHA BCeX Jpy- 
THX CTOPOH MpOOslIeMbl CHeUMPHYHOCTH HYKJIGHHOBbIX KHCJIOT. OgHakO JO CHXx 
NOP B 9TOM OTHOILEHHH B JIMTepaType HMEIOTCA JIMLIb BECbMa CKPOMHBbIe H JOBOVJIb- 
HO MIpOTHBOpeuMBble CBeeHHA. J[aHHble HEKOTOPbIX aBTOPOB, FlaBHbIM O6pa30M 
M3 Oolee paHHHX paOoT, rOBOPAT Kak OyATO GbI O TOM, YTO HYKJICHHOBbIe KHCJIOTHI 
B TeyeHHe HHAUBUAyaIbHOrO pa3BHTHA MOFyT IpeTepMeBaTb 3aKOHOMepHBble 
KaveCTBeHHble H3MeHeHHA CBOero cocTaBa (?,°). C yapyroii cTopoubl, pay Oouee 
MO3SHUX padoT, BbINOJIHeHHbIX C IIPHMeHeHHeM Oovlee COBEPLICHHbIX MeTOJOB, 
laloT MaTepHaJl, yKa3bIBalOWH Ha OTCYTCTBHE KaKOli-JIH60 3aMeTHOH BO3pacTHOH 
M3MCHYHBOCTH COCTaBa HYKJICHHOBbIX KUcuOT (4°). Tak HH MHaye, B HaCcTOsIee 
BPpeMA MbI HMECT JIHLIb OTPbIBOUHbIe HW HETOJIHbIe CBEJCHHA VIA OYCHb HeE3HaUH- 
TeJIbHOrO 4HCIa OpraHH3MoB. [lostomy B HacTosmeh padoTe H Oblwia NpeANpHHA- 
Ta NOMbITKa YCTAHOBHTb, H3MEHACTCA JIM C BO3PaCTOM COCTaB PHOOHYKJICHHOBOH 
KHcNOTHE (PHK) u ge30KcupHOouyksieuHOBOH KucOTH (JIHK) y OaxTepuit KH- 
meyHor rpynmbl. B kayecTBe OObeKTa MbI H30panH KuWeyHy!oO namoyuKy, Bact. 
coli commune J. Mpr nccieqoBaH TPH BO3pacta 3TOH KYJIbTYpbl, AIA Yero OpasH 
OakTepHaJIbHY!O Maccy, MOJIYYeHHY!O B pesyJIbTaTe BbIpal|MBaHHA KMUIeUHOH 
MalO“UKH Ha arapOBol cpeye B TeyeHHe 10, 20 u 30 yac*. 

KoysmuecTBeHHoe u3yyeHHe HYyKJeoTHAHOrO coctapa PHK B uccaeqyemon 
SakTepHasIbHOH Macce MbI IpOBOAUJIH MO OMMCaHHOH HaMH MeTOUKe (7). 

V3 npupeeHHbIx B TaO. | RaHHbIX BHAHO, YTO KyJIbTYPbI KHWCYHOH MalOUKH 
ACCC JOBAHHbIX BO3PaCTOB He OOHAPY2KUBalOT KAKHX-JIHOO OWLYTHMbIX pasJIMyHi 
B coctape PHK. 

TIpu u3y4eHH KOJIMYeCTBEHHBIX COOTHOMIeHHM a30THCTHIX OCHOBAHHII B THK 
r(pex HccIe,yeMbIX BO3paCTOB Mbl HCIOJIb3OBaJIM MpOMbITHIM UM BbICYIUeHHbIH 
HocNIe WeOUHOFO FHApoOMH3a OCTATOK, coyepxKamnh HK. Tanpyenuyto paoory 
> STHM MaTepHaJIOM MbI IIPOH3BOJHIH B OCHOBHBIX (IPHHUHNHaJbubIX) YepTax 
10 cxeme Mapuiaka (*), HO 3aMeHHJIM ropsuylo SKCTpakWHlO TpUXJOpyKCyCcHoH 
<MCOTOH Ha COOTBETCTBYIOMNYIO SKCTPaKUHIO XJOPpHOH KucMOTOH (*). MaTepuan 
3anuBaanH | x4 HClO, u narpepann 20 Mun. mpu 70°. SaTem kucuoTy HeliTpaJH- 
30BaH KOH na xonogy. Ilocue uenTpudyrupoBaHHaA HU OTJeJeHHA HeEHTpasbHOTO 
9KCTPakTa OCaOK NOBTOpHO HarpeBanu c 1 x HClO,, nelirpanusopau, 9KCTpaKT 
TICMAH WU OObECAMHAINM C MEPBbIM, a OCTATOK, COjep Kalu OeOK UH OCaOK 


* 3a mpefocraBleHve MaTepHasa WIA UCCMeLOBaHHA BbIPaxKaem 1yOoKy10 OarosapHOcTh 
I. T. Kygnat u A. IT. Cxapponcxoit. 
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KCIO,, or6pacprpam. OOtequHeHHEIM cTporo HeliTpasbHbIit SKCTpaKT BBINAapH 
Bald CHavala Ha BOAAHOW OaHe, a 3aTeM — JOCyxa — MO BakyyMOM TIpH KOMI 
HaTHOH TemnepatType. Cyxoli ocraroK rugpoun3oBanu 0,5 ma 72%-f HCIO 
B 3aladHHO avmyvie B Teyenue | yaca mpH 100° (B kunamel Boge). TuaAposusay 
pasBoquiH B 10.pas\Bogol, UeHTpuHyrupoBanH WH WeHTpHdyraT HaHOCHIM H 
Oymary Ia Xpomatorpaduy, no 80 wl Ha NATHO (NOpuMAMH B 20 JI) TIpH c1a60. 
noyCywuBanuu. X pomaTorpadnyeckoe pasjevieHHe, IJIKOUNA H BCe PaCcueTbI BeJIMC] 
HaMH Tak 2Ke, Kak pauee (7). Kpome Toro, B Ka¥eCTBe paCTBOPHTeJIA, MOMHM( 


re yKa3aHHOH KHCOM cn 
: N Kup6u, HCnomb30BaIH YF 
KomnuecTBeHHbIe COOTHOUIeHHA HyKJeoTHuy0B PHK y IWlesIOUHyIO CHCTeMYy OyTal 


KHWewHoH masouKu (Bact. coli I) Hou-NH, (8). B mocneque 
ciyyae TATHO BO BDpeM 
HaHeceHHA HeHTpaH30Badk 


Conepxanve HYKJICOTHLOB 


5B B PHK B mou. % 2 

‘ S|e+u |_etv rasoo6pasHbiM — aMMHaKOM| 
S Ele | ety | atu QOGe cucTembl Japanu mpek 
Ea: Mae edy ’ | €lé KpacnHoe pa3jejeHve Bce 


YeTbIPEX ASOTHCTBIX OCHOBAa' 
40 | 31,8 | 26,8 | 23,2 | 18,2 | 4 1,22 nuh JIHK u copnayaroulue 
20 | 32,6 | 26,4 | 23,4 147,91 41,44 | 4,261 1,02  PesyubTaThl B OTHOMIGKES 
43 1.32 


il 
SOD Sle Ose Gadel Zonda eons 1,01 KOJIHUECTBE HHbIX owe 
3a MCKJIIOUCHHeEM TYaHHHa. 
IlpuMeuaHne; e— ryaHHoBaA KuCIOTa, @ — ajle- KOTOpbIH OKa3aJIOCb H€BOS+ 
HHJIOBad, 4 — WHTHAMOBaA WH y — YpHAuOBAaA. MO2KHBIM TIOJIHOCTbIO onpejye 
JIMTb B WeNOUHOH CHCTeMe, 
OyHakO HeOOXOJMMO OTMe+ 
THTb, 4YTO B Cayy¥ae ONWCaHHOH 3yeCb MeTOAUKH (cxema Mapwiaka) 4acTo,) 
OcoG6eHHO TIpH ynoTpeOeHHH KMCTOrO pacTBOPHTeA, MOJyYaIHCb JOBOJbHC| 
SHAYHTeJIbHbIC PacXOKJeHHA B UNpax MexK]y OTJeJbHbIMH ONpeeJIeHHAMH HG! 
OMHOrO H TOTO Xe PHApOMM3aTa,— OYVeBNAHO, 3a cueT OONbIUIOH 3arpaA3HeHHO> 
CTH rHApOH3aTOB NOCTOPOHHHMH BellecTBaMH, Ilostomy AA nowyyeHuA Hayex+ 
HbIX KOJIMYCCTBEHHBIX JaHHbIX NO MpHBOAMMOH 3fecb MeTOAHKe TpeOOBaJOCH 
OONbUCe KOJIMYECTBO ONpeeNeHHH W3 KaKAOrO THApOMUBaTA. | 
TlonyyeHHble B pe3yJIbTaTe JaHHble MO COOTHOICHHIO a3OTHCTbIX pee. | 

B J(HK xyabtyp Tpex uccieqyeMbIX BO3pacTOB MpeAcTaBJeHb! B TAG. 2. 


TaOmuna 2 
CootHomeHve ocHopannui B JHK xumeqwnof nanouxu (Bact. coli I) 
ee es A a ine 2 ea ve, We tiie ee a 


Conep>kaHve ocHoBaHHit B THK 


a B MO. % 3 
5 Ss m A T+T r+ 
3 = |S qy is A+ A+? | 
a 3 r A q if Sey | 
m 5 ao | = 


10 1.25.4 | 122.8 | 27/647 224 om ores 4 
20. 1/2753" 23,7) 26,2 |, 22,8) ha, Oden oxen loc r Me Onn ieee 
20 silo 26,8 Vi 22,O.ell2h. Lede eed-onelmeron nl 


IIpumeuanuue: J’—ryanun, A—agzennu, I] —uutosun u 7 — Tumun. 


Jina mpoBepKH MOJYYeHHBIX AaHHbIX MbI MpOW3BeH OMpeyeseHve KOMMUECT- 
BeHHbIX COOTHOWeHHH OCHOBaHHH JIHK storo wtammMa KuIUeuHOH nasouKH TakxKe 
W MeTOJOM, ONMCaHHbIM pauee (7). B pesynbTaTe MbI NoyyHAN CneRyromue Wud- 
pb (B MoNApHBIX %): J = 26,4; A = 22,8; LJ = 27,0; T = 22,8. Ornomenne 
r+wu 
ALT 
jannpie m0 coctapy JLHK xopomio copnam c IpHBeJeHHbIMH B Ta6u1. 2, YTO roBO- 
PUT O ROCTOBEPHOCTH NpeACTAaBNeHHbIX B HEH pe3yJIbTaTOB. OTOT *akT (copma- 
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= 1,14. Takum oOpa30M, mNomyueHHbIe COBepIeHHO JpyrumM MeTOJOM 


CHE PeSyJIbTATOB, NOJYYCHHIX pasHbIMH MeTOJaMH) HOATBepxX Laer TakxKe cye- 
aHHbIH B pyro Hale padote (*) BbIBOAO TOM, YTO cymMMapHan JJHK KMWeUHOH, 
amoukHW OTHOCHTcA K ///-Tuny, a He MpeACTaBaneT coGoli «cTaTHcTHYeCKOrO 
eTpaHykneoTHAa». UTO KacaeTcA MeTOJa, TO cpasy culeqyeT OrOBOpHTb 6e3yc- 
OBHOe IIpeHMyllecTBO ONyOHKOBaHHOrO panee (7) MeTOa Aa ONpexeneHuA 
octapa JIHK nepey yKa3aHHbIM 3fecb — M0 Kpaiineii Mepe B cyuae aHaH3a 
[HK kuweunpix Oaxtepnit. . 

Mrak, kak BHqHO H3 Ta6a. 2, cocras HK ue u3mensetcs 3aMeTHBIM oOpa3om 
Mpotecce pocta kyJIbTypb! oT 10 Ao 30 yacos, T. e. Tak2Ke KaK H coctaB PHK, 
€ OOHAapy2KHBaeT BO3pacTHOH cnemMpMGHOCTH. 

To o6crostempcTBO, TO coctaB PHK na npoTaxeHHu Mpocsmexe HHOrO Tle p HO- 
4 pOcTa He H3MeCHACTCA CKOJIbKO-HHOYAb 3HAYHTEJIBHO, aeT OCHOBaHHe Npeyno- 
(O2KHTb, YTO H B TeYeHHe BCETO POCTa OH COXPaHAeTCA B OOUIEM OJHHM H TeM 2Ke 
[ He NOJ[BepKeH CHJIbHbIM H3MCHEHHAM B OHTOreHese. 

B To ke BpeMA, KaK NOKa3aH CNeWMaJbHbIe ONpeeIeEHHA, OOIee CONep2xKa- 
we PHK pesko usmensetca: oT 9,6% y 10-4acopoli Kyabrypbl yo 5,7% y 20-4a- 
OBOH KyJIbTypb! HW 5,3% y 30-YyacoBoli KybTypbI (cuMTaA Ha aOcomOTHO cyxolt 
ec OakTepHasbHOH Macchi). [locrosucrBo cocrapa cymMapHoli PHK npu naau- 
MM CTOJIb 3HAYHTCJIBHBIX H3MeHeHH ee OOMerO CcOep2KaHHA MOKeT HMeCTb 
feCTO, ECJIH COCTAB BceX MOJIeKyJI PHK B kKmeTKe, KOJIHYeCTBEHHOe COOTHOLIeHHe 
[yKI€OTHAOB NPHOMH3UTeJIbHO OHH H Te Xe, T. €. CCM OTCYTCTBYeT BHYTPHKuJIe- 
‘O4HAA HEOOHOPOHOCTh (reTeporoHHoctTs) MosekyJ PHK B oTHomeHuu HX cocTa- 
3a. [IpeqnonomwKenve, uTO B KJeTKe WMeeTca pA dpakunii PHK pasnauuHoro 
OCTaBa, HO IPH BO3paCTHBIX H CBA3aHHbIX C STHM MeTaOOIHYeCKHX M3MeHe- 
IHAX TIPOHCXOAHT OHHAKOBOe, PaBHOMepHOe YyMeHbIUIeHHe WMH yBesHyeHHe 
OIHYECTBA MOJICKYJI B KaxkOH M3 STHX (PpakUH, HaM KaxKeTCA MaJlO BepoAT- 
IbIM, NOCKOJIbKY PYHKUMOHATbHO pa3sHble PpakUHH JOJLKHbI BecTH ceOsA NO- 
JASHOMY. 

HK, 8 npotuBonom0xHocTbh PHK, o6Hapy2kuBaeT MOCTOAHCTBO He TOJIbKO 
3 OTHOIMCHHH CBOerO CocTaBa, HO MH, KaK MlOKa3aHO HaMH, IyTeM CTeWHaJIbHbIX 
1HaJIH30B, B OTHOIIeCHHH e€e KOJIMYECTBEHHOTO COJepKalHA Ha NpOTAKeHHH 
iZy4eHHOrO Nepvosa pocta kysbTypbl (2,4% oT cyxoro Beca GakTepHi). MnTe- 
ECHO, UTO TaKOe NOCTOAHCTBO OTMEYEHO Take B TeYeHHe SMOPHOreHO3a MOPCKO- 
‘0 exxa (°). Bugumo, JHK — sro oqun 43 HavMeHee Bapbupyroulux B TeyeHHe 
JHTOTeHe3a KOMIMOHEHTOB KJICTKH. 

B utore MOXKHO CyeaTb BbIBOA 06 OTCYTCTBHH MO HalwHM JaHHbIM BOspacTHOH 
MeWMPHYHOCTH HYKJICHHOBbIX KHCJIOT Y KJI€TOK KHIWeYHOH NalOuKH. OTH Halu 
laHHble, Hapaydy Cc Jannbrmu Uapraddpa c corp. (*), Peau (4), Creficu c corp. (°), 
1 Tak2%Ke HeONMYOMHKOBAHHbIMH elle JaHHbIMH SaliveBoH (adoparopua Beso- 
3EPCKOFO) OTHOCHTEJIBHO azs0TOOaKkTepa, 3aCTABJIAIOT HAC TpeANOMaraTb OTCYTCT- 
3He BOSPaCTHOH CMeWMPHYHOCTH HyKJICHHOBbIX KHCJIOT JIA WHpOKOTO Kpyra 
)praHH3MOB, BO BCAKOM Cylydae B OTHOWEHHH CMeUMPHYHOCTH COCTaBa. 


Vuctutyt 6voxumun um. A. H. Baxa [locrynus04 
Axkafemun wayk CCCP u 8) IDK Gaye 
Buousoro-nousenupit daxybTetT MocKkoscKoro 
rocyapcTBeHHoro yHHBepcHTeTa 
um. M. B. JIomonocopa P& 


4 WMTHPOBAHHASA JIATEPATYPA 


A. H. Benosepcxuit, A. C. Cnupun, Ven. copp. 6uon., 41, 144 (1956). 
-R. Abrams, Phosphorus Metabolism 2, 335 (1952). D.Reddy,M. Lombar do, 
.. Cerecedo, J. Biol. Chem., 198, 267 (1952). 3 M. C. ORuuHnOBa, PHOonyKaenH- 
iOBaM KHCNOTA TlaCTH Hee MpeBpamleHHA B Mpowecce pasBuTHA opranusma, J,uccepralus, 
AuctutyT Ovoxumun AH CCCP, M., 1955. # K. K. Reddi, Biochim. et Biophys. 
Mera, 15, 595 (1954). © D. Elson’). Gustatson, E. Chtarga t fy Je Btok. 
shem:., 209," 285 cea es Dh ttray a = poe es, M. Stace y, J. Gen. 
icrobiol., 14, 160 (1956).7 A.C,Cnupuu, A. H. enosepcKui, Buoxumna, 
fe 6 .(1956),..¢ . Ws Pel ale Take 4 Vogel, J. Biol. Chem., 189, 597 (1951). 
’M. Ogur, G. Rosen, Arch. Biochem., 25, 262 (1950). 
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Jloxnagn. AkKaywemMuu HaykK CCcCcP 
- 1956. Tom 1414, Ne 6 


BHOXHMH 


A. T. WOHEB 


K BOMPOCY OB AMHHOKHCJIOTHOM COCTABE HEKOTOPbIX 
PASHOBUJHOCTEM KANYCTDbI 


(ITpedcmaenexo axademuxom A. H. Onapunoim 3 VIII 1956) 


Kanycta (oco6eHHO Oe0KOUaHHad) 34HHMaeT Bar%KHOe MECTO CpefH oncrar 
KybTYp 0 MOWaqu u Xo3alicTBeHHOMy 3HayeHuio (*). Ilo cogepxannto a30 
THCTbIX BellecTB (B % Ha CyXoe BeleCTBO) OHA CTOMT OHA H3 NepBbIX B psy 
opouen (*°). 

Hamu 6biuI0 WpoBeyeHO HccJleqOBaHHe KOJIMYeCTBEHHOFO COJepkaHHA Bam! 
HeHIUMX AMMHOKHCJOT B BbIJeJIEHHbIX O€JIKOBbIX IpenapaTax, a Take H BO (pak! 
WMH CBOOOAHBIX AMHHOKHCJOT (3a HCKMIOYeHHeM JIM3HHa WM WMCTHHA) YeTbIpes 
pa3HOBuHocTeli kanycTol. Jia UccleqOBaHHA ObIIM B3ATbI Cle yIOulve pasHOBAy} 
HOCTH M COpTa KallyCTbI: TpH OOpa3iya CeOKOYaHHOH KanycTbl copTa «Caap| 
Mockosckaa», KpacHOKO¥aHHad Kallycta copra «KameHHad rooBa», Ba OOpas 
a WBeTHOM KalycTbl copta «ectuHeyembHad», 1Ba OOpasiia caBolicKo KamycTy 
copta «BeHckaad paHHaad» HW Oproccesibckas Kamycta copta «<lepkyuiec». Kanycr 
6blula BbIpaljeHa B y4yx03e «OTpagHoe» MockoOBcKOH ceJIbCKOXO3AHCTBEHHO!] 
akajlemuu um. K. A. Tumupasesa B 1952 r. 

A3OTHCTble BelleCTBa H3BJIeKaIHCb H3 KallycTat 0,2%-mM pacTBopom eyKor! 
HaTpa B 70%-M STHJIOBOM CIIHpTe, a Take 70% -M 9THJIOBLIM CIUPTOM IPH pact 
PaHHH MaTepHala C KBapleBbIM MeckoM. KomHuecTBO H3BJIeYeHHOrO B paCTBO 
a30Ta H3 pa3JIMYHbIX OOpa3llOB KallycTbI ObLIO OT 95,0 qo 98,7% cofepxKalleroc? 
B HAX OOwero a30Ta. M3 nowyyeHHbIX PaCTBOPOB GeJIKH OCaxKasHCb noce,OBal 
TeJIbHO CepHOH KHCJIOTOH HW MyTeM HarpeBaHHaA HW nocle MHOrOKpaTHOH oOpasonty 
CIMPTOM H S(PHpOM NO/y4a/IMCb B Bue BOSAYWHO-CyXUX Mpelaparos, cojepxai 
WJHX CMeCb BCeX OeJIKOB aHHOTO OOpasiia KanycrTHl. 

AMHHOKHCJOTHI OMpeJeAJMCb KOJIMYECTBEHHO: aprHHHH no mMeTogy Tlnum: 
Mepa, TrHCTHqMH — no mMeTofy XauKe wu Keccaep (peaxuua Tay) 
JM34H — 0 meTogy Kuszena, denuiananunH Mo meTogy Kaneanep — Aguep: 
THpO3HH H TpunTopaH —1o mMeTofy Jlarra, MeTHOHHH — 10 MeTOg\ 
Jiesaliva B Moqupuxannn JI. A. Topoxkankunof, unctuH — 10 meTogy 
®onuna wu Mapenun. Iipx onpeyenenuu cBOOOAHbIX AaMHHOKHCIOT B HeKOTO: 
pbIX C1y4aAX ObIVIN CleaHbl U3MeHeHHA B MCTOJMKe B CBASH C OCOGEHHOCTAMH UX 
pacTBOpoB. 

Jlauubie Tab. 1 ToKa3bIBaloT, YTO COJepxKanve H3HHA MOUTH OAMHAKOBC 
B OeKaX Pa3JIMYHbIX pasHOBHAHOCTeH KanycTbl. OOpamaer Ha ceOA BHAMaHHE 
BbICOKOe COJepxKanve PHCTHAMHA B OeKaX UBeETHOM KalyCTbl, METHOHMHA B 6ed1; 
KaX KpaCHOKO¥aHHOH WM WMCTHHa B OemkaxX OeOKOYaHHOHM KanycrTbl, B 6emKax 
UBETHOM MH OplocceJIbCKOM KaNYyCTbl WHCTHHA, HaMpOTMB, MeHbuIe Bcero. BeaKy 
ACCJleAOBaHHbIX PasHOBHAHOCTeH KaNYCTbI CHJIbHO pa3sJIMYalOTCA M0 cosep Kanu 
WMCTHHA (KpOMe NIpakTHYeCKH OAMHAKOBBIX BEJIMYHH y UBeTHOH OproccesbcKoni 
KallyCT) rMCTHAMHa, MCTHOHMHA, PeHUMaaHuna HM THPO3HHAa, U B OTHOCHTeABHC 
MeHbIWeH CTeleHH — MO cOJep2KaHHlo aprwHuHa, TpunTodana Hu mH3uHa. 

B Tau. 2 npeqcTaBseHo coqepkanve B KanycTax CBOOOAHbIX aMMHOKUCHOT. 
H3 Hee BUHO, YTO COfeprKaHHe CBOGOAHOTO aprwuHHHa BO BCeX pasHOBHAHOCTAX 
KallyCTbl 3HaYHTeJIbHO IIpeBbIlWaeT COJepxaHve OCTaNbHbIX aMHHOKUCIOT. Maxk- 
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TaOnuna t 


Cojepxkanne aMHHOKHCJOT B GemKax KallycTbl (B % a30Ta Geka) 


Pa3HOBHAHOCTH KanycrTBI Sy s 5 ie s 8 e g = 
a 9 x mo bY sm & 3) 
< ‘a ie 63 ra ae = 5 
OKOUAHHAA 15104) 93.08 0,81 A eo ee es g ) Wea I 7,18 
)aCHOKOUAHHAaA 1A, Nee, TOO fe Ss 5oe) 204s Ol 04 slanoer0 414 
3eTHAA 42,00) 6,20 1.6.47 1. 3.40 £9.75. | 4.94 | tend 2,00 
(BOHCK aA $2,001 -O,00 1. 9,01 fo 2, te (ee.td | 1 0c] toe 5,96 
OCCEIbCK an TATOO Neon oe 6,13 Selah ctOZe |p al, Sh LS YAD 2,98 
AKCHMAJIbHanH pasHHila 
B % 2158. tt 7p ot Ad 8. 1) GO20. 11-40, 3 le 26) O Mae 181,5 


IMaJIbHOe KOJIHYECTBO CBOOOAHOMO FHCTHAUHA ObIIO HalieHO R CaBOLiCKOLi H Kpa- 
(OKOYAHHOH Kallycrax. KpacHoKouaHHas Kallycra BBIJeIAeTCA OTHOCHTeJIbHO 
ICOKHM COjlepKaHHeM CBOOOAHBIX MCTHOHHHA UH tbeHusananuHa. Han6ompume 
WIHYECTBA CBOOOAHbIX THPO3HHa H TPHITO:aHa coOyepxKatca B caBOlicKoll u 
OCCeJIBCKOH KallycTax. 

Ta6Omuna 2 


Cojep2kaHHe CBOOOJHBIX AMHHOKHCJIOT B Kallycrax (B mr %) 


PaSHOBHAHOCTH KallycrTbl ApruHHH Tuctuaun | Mernonuu eters Tupo3HH Bs a, 
JIOKOUAHHAaA | 28,4 8,7 8,90 16,3 5,6 2,8 
’ACHOKOUAHHAaA o1,0 17,9 26,8 O48 12,8 See) 
3eTHAA 46,9 8,9 4,8 20,6 13,3: Dou 
BOHCKaA OZ, shel HE ST, ZO NES 13,8 
OCC JIbCKan on 14,0 14,3 33,8 1359 Tie? 


Jlauuble 0 COJep2kaHHv CBOOOJHDIX AMHHOKHCJIOT H COfepKallNXcA B OeKax, 
e. 06 OOIlemM COJep2KaHHH AMHHOKHCIJIOT, AatoT OOJIee NOJIHY!O XapakTepHCTHKYy 
[HHOKHCJIOTHOTO cocTaBa KallycT (Ta6s. 3). 

Ta6nanna-3 


CoyepxKaHHe aMHHOKHCJIOT B KallycTax (a30T aMHHOKHCJIOT B % K CyMMe 6e1KOBOrO 
H AMHHHOTO a30TAa) ‘ 


eS : 

= ra es : e E = 

PasHOBHAHOCTH KallycTbl 3 = 5 = 5 gS ene = & 

6 g = os ag o Ss 

< ra 5 es fs = = | 
HHaAa 1G)849 neo} wo, OL 2742 eA OOD AROS 1,69 7,18 
Oe acne 45,25 | 5,42 | 6,40 |. 3,90} 4,92 }, 4,234 3,02 4,14 
eTHan 15.0051. 60,50 |i D540 te o,08 | ead BVA |l aL aA Zoo 
Bolickaa aol SebP | o, GA 2S) I 2085 | 4h Sil 1b, AG) 5,96 
focce/IbcKasA 46,97 | 3,44 (6,13 | 3,26 (°° 1,98 | 1,88) 1,72 2,08 
ae ere 24,2 | 90,6 TESOL 2 Gio 2 2B tad Ou avirlaaon go 


* JlaHHbIe 110 cosepxaHHlO JH3SHHaA H IHCTHHA OTHOCATCH TOJIBKO K OeKaM, Tak Kak 
oOOJIHBIX JIH3HHA H IHCTHHA He ONPeeJAIOCh. 


Mutepecho, 4TO MaKCHMaJIbHble pa3HHUbl M0 OOWMeMy COfepKaHHto OT/eJIb- 
X AMHHOKHCJIOT B pasHOBHHOCTAX KallyCTbl MOUTH Te 2Ke, YTO H PasHHI{bl M0 
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cojlep2KaHHIO. AMMHOKHCJIOT B OesKaX STHX KallyCcT (CM. tao. 1). Uickmtouens 
COCTaBJIAIOT THPO3HH HM MeTHOHHH. 
. Pat Ta6Oanuna 4 


Cogepkanue AMMHOKUCIOT B KallycTax (B % Ha cyxoe BellleCcTBO) 
X 


Pa3HOBHZHOCTH KallyCTbl 


paren 


Apr HHuH 
CucTHaHH 
MetTuHounun 
Menns- 
asia HH 
TuposHH 


ei 
ube 
Waeae: 
=I = 
5 =i 


qaHHaa 1,054 | 0,304 | 0,454 | 0,872 | 0,388 | 0,596 | 0,449 |, 0,1) 
Pol cchonean 1,120 | 0,471 | 0,560 | 0,625 | 0,758 | 41 ,083 0,589. | (Ok2 
L[perHaa 2,03. | 0,960 | 1,25; | 0,812 | 0,667 | 1,783 | 1,478 | ae 
Capolickaa 1,174 | 0,418 | 0,565 | 0,944 | 0,447 | 0,867 | 0,757 | 0,2 
Bproccevipekaa 1,775 | 0,428 | 0,910 | 0,626 | 0,616 | 1,237 | 0,860 | 0,3 


[pu paccMoTpeHuu cojep2kaHvA aMMHOKHCJIOT B KallycTaxX B HepecyeTe 
cyxoe ,BellecTBO (TaOu. 4) BUAHO, YTO WBeTHaH KallycTa NO COfepARaHulo apri 
HuHa, PHCTHAMHA, JIM3HHa, (beHuMaaHHHa, THPO3HHa HM TpMNTO@aHa MpeBocxy 
JIMT BCe OCTAJIbHbIe KalyCTbl, a IO METHOHHHY yCTylaeT TOJIbKO KpacHOKOWaHe 
Kanycte. OToT (bakT CTOHT B CBA3H C BbICOKHM COJep%XaHveM OeMKOBOFO a30" 
B CYXOM BelljecTBe IBeTHOH KalycTbI — oT 3,59 Wo 3,82%, B TO BPeMA Kak B C| 


123456786 12345678 12845678 12345678 12345578 


Puc. 1.° AmmHorpaMMbI HeKOTOpEIX pa3HOBMAHOCTeli KalycTbl: @ — 6enoKouaHHas, 

6.— KpacHokouaHHad, ¢ — UBeTHad, @-— caBOlicKaa, 0 — OpiwoccembcKan; J — ap- 

rHHHH, 2 — ructufqun, 3 — avsuu, 4— dennnananun, 5 — TuposuH, 6 — TpunTodaH 
7 — M€THOHHH, & — LHCTHH 


> 


XOM BellleCTBe OptocceIBCKOH KallyCTbI CoJep2xKa0cb 2,58%, aB OCTaJIbUbIX Kany 
Tax — MeHbule 2% OeKOBOrO a30Ta. Kpome Toro, cymMa OesIKOBOrO M aMuHE 
ro a30Ta y IBeTHOH KallycTbl cocrapaer 88,35—88,83% o6ujero a30Ta, y Gem’ 
KOWAHHOM KallyCTbl sta BemMunHa 76,41%, a y OCTabHbIX pasHOBHHOCTelt elf 
HuxKe. CilefOBaTeIbHO, B UBETHOH KallycTe COJepxKHTCA HanOObUee KOHUeCTI 
agoTa, BXOAAMerO B COCTaB AMHHOKUCJIOT. ITO MOBbILeHHOe CosepKanve GemrKe 
HM CBOOOJHbIX AMHHOKHCJOT, HO-BAAMMOMY, HaO OObACHUTb TeM, YTO TOJIOBL 
WBETHOH KallyCTbl [peAcTaBAeT HeopasBuBlieecd MACHCTOe colBerHe Hy 
YTOJIMEHHbIC MACHCTbIC WBETOHOCHI, B KOTOPbIX NpOHCXOAUT HakOMVeHHe gana 
HbIX BellecTB (1%). ) 
71a OWCHKM NHTAaTeMbHOH WeHHOCTH KanlyCT MbI CpaBHMJIM UX aMHHOKHCJIO: 
HbIM cocTaB (cM. TaGul. 3) C AMMHOKHCIOTHBIM CcOCTaBOM Maca, OOMaaroller 
BECbMa BbICOKOH MMTAaTeJIbHOM WeHHOCTbIO WIA YeNOBeKa HM COCTaBHVIH aMuHorpan 
my m0 cnoco6oy A. 3. Ilapnenaxa (#4) (puc. 1). 
AmuHorpamma OeNOKOVaHHOK KanyCTbl MOKa3sbIBaeT  HeGObIUO LI He jlocTaTc 
THPOSHHA, HEKOTOPHIM H3ObITOK aPrHHHHa M Oonpmoh—uucruna. B KPacHOKoya: 
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HOW KallycTe cOJepAKUTCA B OOIbIIOM H3ObITKe TuCTHANH, (beHHNaaHuH, MeTHO- 
HHH WHCTHH. B upernol kanycre Gombmoli usObITOK rucTuAMNa, PeHuaaHH- 
Ha, THPO3HHa H WMCTHHA. Tpuntrodan HaxOQUTCA B HEOOJbILOM H3ObITKe, a MeTHO- 
HHH — B HefocraTke. B capolickoli KallycTe uMeeTCA OOOH H38ObITOK IHCTHHA 
M HeOO/IbUOH — Tpuntodana. BpwoccesbeKad Kanycta cOjePXUT U3ObITOK aprH- 
HuHa, PeHuJaanuna u TpulTodana. JIMsHH BO BCeX CyYAaAX HAaXOMUTCA B He- 
joctatKe. JI pemeHus BONpCca O cOfepKaHUH MH3UHA B KallycTrax HeEOOXOAUMO 
ONpeWeMHTb KONHYeECTBO CBOOOAHOrO WH3HHA. H36bIToK WHCTHHAa y UWBeTHOH u 
OprocceJIbCKOHi KanyctT B 3,5—4,5 pasa Menbule, 4YeM Y APYrUX Kallycr. Jro o6crTo- 
ATEJIBCTBO NOBbIMACT JHETHYECKYIO WEHHOCTh IWBeETHOH H OplocceJIbCKOHM Kalrycr. 

Takum o6pas0M, nO cOjep2kaHHto UcciefOBAHHbIX AMMHOKHCOT KallycTbl 
He HMCIOT Cepbe3HbIX HeocTaTKOB. Bowee GaronpHATeH AMHHOKHCJOTHDBIM CO- 
CTaB UBETHOH HW OplocceJIbCKOM KallyCT, a 3aTeM KpaCHOKOUAaHHON Kanycrbl, JA 
KOTOPbIX XapaKTeEPHO OTHOCHTEJIBHO MeHbIUee COJepRKAaHhe WHCTHHA H 3HAYHTEJIb- 
HbIM H30bITOK HEKOTOPbIX H€E3AMCHHMBIX AMMHOKHCJOT. 

Hactosmasa pa6oTa mpopogqunach B MocKosckoli cebcCKOXO3sCTBeHHOIi 
akayemuH uM. K. A. Tumups3epa nog pyKopogcrsom mpod. H. B. Ca6yposza, 
KOTOPOMY BbipaKalo riyOOKy!0 OlaroyapHOcTb. 
.. 

BpicwiHi CcembCKOXO3AlCTBeHHbIM ~HHCTHTYT “{loctymu.0 


um. Teoprua J[/umutTposa 31 VII 1956 
r. Copus, Bonrapua 


LMTHPOBAHHAS| ,JIMTEPATYPA 


yO. B. WepeBuTHHOB, XHMHA CBEKHX  MNO020B H oBomeH, usy. 2, 1933. 
2A. WV. Epmaxos, B. B. ApacumosBuy M.U.Cmupuospa-YKkouHuHko- 
pa, WM. K. Myppu, Meromst 6uvoxumMuyeckoro wccmefoBaHun pacTeHul, 1952 Tr. 
=H. B. Ca6ypos, J. B. Konepwua, Ped. zoxn. TCXA, B, 13 (195)). 
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Horaanqn Akaygemun nayr CCCP 
1956. Tom 111, Ne 6 


TEOJOFHA 


B. K. FOULYBUOB 


K BONPOCY O HHDKHEH TPAHHUE HW OBbEME TYJIbCKOFO 
POPH30HTA HH)KHETO KAPBOHA B HPHNATbCKOM NPOrHBE 


({]pedcmaeaexo axademukom H. C. Ilamckum 26 VI 1956) 


Oru10xKe HHA TYbCKOPO TOPH30HTa HH2KHErO KapOoHa BbisBeHbI B [Ipunarb- 
KOM IIpOrHOe CPpaBHUTeJIbHO HeaBHO B pesysIbTaTe OOpaOoTKH MaTepuasoB ruy- 
OKOTO OypeHHaA HM M3yyeHHA MUKpOdayHb! (Popamunndepbl HU OCTpaKOJbl), 
IPOBeJeCHHbIX ABTOPOM HaCTOsIMlero coobmleHia. C NepBbix %Ke wiaroB padorsl 
sCTaJI BONpPOC O HHKHeEH rpaHHe TYMbCKOrO TOpHsoHTa. 

Hexoroppie aptoppi (', 7, 1°) npoBoqusn rpaHully CTramMHOropcKOro HU TyJIb- 
‘KOO FOPH30HTOB M0 MOAOWBe NepBoro H3BeCcTHAKa (H3BecTHAK A° M. A. Bomxo- 
3HTHHOBOM), OTHOCA IPH STOM K TYJIBCKOMY TOPH3O0HTY TakKe TY WI HHY1O YacTb 
I€CKOB, Jle*KallHX HENMOCpeACTBEHHO NO STUM H3BeCcTHAKOM. JIpyrue (°) npoBogu- 
IH STY rpaHHuy MO KpoBJe H3BecTHAKa A®°, cUHTad ero CaMbIM BepXHHM YWJIeHOM 
TaJIMHOTOPCKOrO TOpH30HTA. 

B 1954 r. P. B. Camofiopa, P. ®. CmupHoga nu E. B. Pomuua (8) Ha OcHOBa- 
{HH KOMIWI€EKCHOTO H3yyeHHA MuKpOdayHE! (opamuHHdepbl HU OCcTpaKkoOJpl) 
BcxOjIcKoro palioHa CmomeHcKOH OGacTH MpHUWIH K 3aKJIOUeHHIO, UTO H3BeCT- 
ink A° cJleyeT OTHOCHTh K TYJIbCKOMY ropH30HTy. OTM0%xXeHUA TyIbCKOFO ropH- 
3OHTa aBTopbl, n0KO6HO M. A. BonmxoBuTuHoBol, pacwieHHIH Ha BepXHIOlO H 
iM2KHIOIO YacTH. HyxKutolo rpaHHly TYJIbCKOrO FOpH30HTa aBTOPbI MpOBOAAT 
3 OCHOBAaHHH Oa3aJIbHbIX MeCKOB, 3aJIeraroulHXx MOj| KAPOOHATHBIM KOMIVJIeKCOM A°®. 

Astop (°, 4) mpopoqud rpaHully TyJIbCKOrO H CTaHHOrOpCKOTO TOPH30HTOB 
3 I]punaTbcKoM mporv6e moO noyomBe NepBoro W3BecTHAKa BBHAY OOMbWOro 
SXOACTBA SbayHbI PopaMuHUdep STOTO H3BeCTHAKA C aHaIOrMYHOH (bayHoH BpIlle- 
1€2K alUX THMHYHO TYJIbCKHX H3BeECTHAKOB. IIpH 9TOM ObINO yCTaHOBJIeHO, 4TO 
rakHe BHUbI, Kak Ammodiscus priscus Rauser u Monotaxis exilis Viss., ormeyeH- 
wie JI. M. Pay3ep-UepHoycopoH Kak XapaKTepHble TOJbKO JIA CTasMHOrop- 
‘KOTO ropHso0HTa, BcTpeyaiorca B I IpunsTbcKom muporn6e u B OovIee BbICOKUX POpH- 
oHTaX BH3elicKoro apyca. Monotaxis exilis Viss. BXOQUT B UMCIO XapaKTEpHbIX 
3HJ10OB MuXalimopcKoro ropu3oHta [IpunatbcKoro upormOa, a NO jaHHbIM 
r. I. UWasmosok (4) — au sanaquoro xppiia IloqMockoBHon KOTJIOBHHBI. 
Ammodiscus priscus Raus. ormeyen apropom B [IpunaTbcKom nporue (°), 
1 JI. ©. Pocrosuesoili (?) —B JHenposcko-oneukol BiaMHue B TYbCKOM POpH- 
souTe. Kpa3v9HOTHpPbI B NepBOM Mpocsoe BH38eHcKOTO usBecTHAKA B [Ipunarb- 
‘KOM T1porHOe He ObIIH BCTpeyeHbI, HO B OCHOBaHHH aJIeKCHHCKOrO TOpH3OHTa 
BIH OOHAPYXEHb! JOBONbHO MHOrOUnCcJIeHHbIe Quassiendothyra ex gr. miranda 
Raus. Bce sTH jlaHHble YyOeHTeIbHO CBHJeTeEMbCTBYIOT O TIPHHasviex*xHOCTH 
lepBoro MpocOA H3BeCTHAKA K TYJIbBCKOMY TOPH3OHTY. 

Hoppe J[aHHble, NOJIYYeHHbIe B pesyJbTaTe Oolee JeTaIbHOPO U3yGeHHA pas- 
e30B CTasMHOrOpcKOrO M TysIbcKOrO ropusonToB []pumsarpcKoro mporHoa, 
1 TAK2*Ke HAXOKa 6oraTOH MOPCKOH ayHbl B Wax, 3aJlera‘oulux NOX MepBbIM 
3H3eHCKHM H3BeCTHAKOM, 3aCTABJIAeCT elle pas MepeCMOTpeTb BOMIpoc O rpaHuule 
THX TOPH3OHTOB HM HECKOJIbKO YTOUHHTb CTpaTurpaduto u OObeM TYJIbCKOrO 
‘Op H30HTA. 

K ormoxKeHuAM CTaJIMHOTOpCKOTO TOPH30HTa ABTOP OTHOCHT CHJIbHO KaOJIH- 
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HU3HPOBaHHyl0, HeKapOoHaTHy!0, MeCTpOUBeTHY10, flecuaHO-rJIMHHCTY10 a 
BK JOUAIOLLY1O NpOcsou OypbIx yrsie, yrIHCTbIX PIMH HM TeEMHBIX PIMH C ODYPJIMB= 
IIMMHCH pacTHTebHBIMH OCTaTKaMH. PayHa B STHX OTOMKEHHAX HE o6uHapyxeua.| 
BospacT paccMaTpuBaeMoH TOJUIM ONpefenseTCA Ha OCHOBaHHH Ce 3asleraHHa| 
B pagpese MeXxKAY TYJbCKUM TOPH3OHTOM BUseHCKOrO ApyCa H BepXHUM TYpHe} 
(aHaor areeBCKOM TOJIIIM TloqMOcCKOBbS). 

KourakT CTrasIMHOrOpCKOrO MW TYJbCKOFO rOpUsOHTOB XapakTepusyeTcHr he | 
BLIDP@KEHHBIM HecormacHeM —B OCHOBaHHH TYJIbCKOrO TOPH30HTa Savleraey) 
JIOBOIbHO MOULHbIi KBapUHTOBbIM KOHIIOMepaT HIM PraJiedHuk, COCTOAUIHM HS} 
KPyNHbIX rasleK pasoBaTOro OBpyY¥CKOro KBapuuTa. MecraMH, B HavOovlee Norpy- 
*KeHHBIX yuacTkax EvpceKol jelpeccHH, Ha KOHTaKTe 9THX ABYX TrOpH30HTOB} 
gasleraeT KOHTOMepaTOBHHat Wopoga, BKMOYaIoWlad OoNbIWOe bere | 
rIMHUCTOH ralbKH, PpyOosepHUCTOTO MecKa HM pasqpoOJIeHHbIX, OOYIVIMBINMXCA 
pacTHTeJIbHbIX OCTaTKOB (CTHTMapHii?). | 

OTJOKeHUA TYIbCKOTO FOPH30HTa TO JHTOMOPHYeCKOMYy COCTaBY H cbayHe 
OTUeTAMBO PaCWIeHAIOTCA Ha Be YACTH: HWKHIOIO — PIMHMCTY!O C MPOCJOAMH} 
necKa H BepXHiOlO — IJIMHHCTO-M3BeCTHAKOBYW. 

Hmxuaa “wach TymbcKoro ropysouta (C2) mpeyqcraBJieHa B OCHOBHOM TlM-} 


HaMH TeMHO-CepbIMH (JO YepHbIX), IJIOTHBIMH, WHOrya aprHJIJIHTONOOOHBIMK, | 
HeKapOOHaTHBIMH, C MpOCJIOAMM WM JIMH3aMM TleCKa KBapWeBOrO, CBeTJO-Ceporo| 
WH Oyporo, MeKO3epHucTorO, MHOra ciao KapOouHaTHoro. B ranHax BCTpe*| 
yaloTcsd TakxKe MpOCJOH yruida, a MecTaMu Mpocou camponesuta. Ilo cBoemy, 
paspesy TOJM[H BCTpeualoTcA MHOTOUHCJIeHHble OOyrIMBUIMecA ites 
OCTaTKH HM MeJIKHe KOHKpeuuu muputa. B BepxHel YaCTH paspe3a ONMHCbIBAaeMON| 
TOM 3asleraioT KapOOHaTHble PIHHbI, BKJIOYaIOWHe Ooraryto dayHy POpMHHH-| 
(pep, Opaxuonog u ocrpakoy. IIpegcraBureM nocjeqHeH rpyntbl oco6eHHO MHO- 
rOuHCJIeHHbI. OTciosa aBTOPOM B palione Cm0BeyHO ObIIH ONpeyeJeHb! Cue y!OULHe | 
BHI: 

Gravia (Selebratina) Zaninae sp. nov., Jonesina cf. bivesiculosa Posn., 
Knoxiella posneri Egor., Schrobicula scrobiculata (Jones, Kirkby et Brady), 
S. erisiformis Zan., Kirkbya minuta Zan., K. ex gr. bilobata Posn., Amphis- 
sites tricollinus (Janes et Kirkby), A. verrucosus Zan., A. mosquensis Posn., 
A. mikhailovi Posn., A. urei (Jones), A. helenae Posn., Kellettina legi- 
bilis Zan., Healdianella darwinuloides Posn., Bairdia ex gr. jonesi Posn. u ap. 

@MopaMuHuepbl BCTpeyeHb! B MeCHbIUeM KOJIMYeCTBe. OHH OTHOCHTeJIBHO 
OeMHbI 10 CBOeMy POAOBOMYy COCTaBY HM MpeACTAaBJIeHbI CeyoOuluMu d@opMaMA 
(onpeyeseHve MpOMsBOAUIOCh MO BHEIWHEMy BUY, Ha 9K3eMMVJIApaX, BbIJeJIeH- | 
HbIX M3 Nopogb): Hyperammina sp., Ammodiscus priscus Raus., Endothyra 
sp., Monotaxis sp. (M. ex gr. exilis Viss.), Tetrataxis sp., Archaediscus sp. | 
(MeqKHe SKSeMIIAPbI, NOBUYUMOMY, A. ex gr. karreri Braby). B npuBeqeHHoM 
KOMIeKce MHKpoayHbl cOflep2kaTca (POpMbI, XapakTepHbIe MO aHHbIM pa3- 
JMYHBIX aBTopos (° §) Kak JIM TYJbCKOPO, Tak M JIA CTasMHOropcKoro ropH- 
3OHTOB. B Komiiekce OCTpakoOJ, Hapsly C THNMYHO TybCKuMu tbopMamn. (Amp- 
hissites helenae Posn. u Ap.) coyep2kaTcA BUI, XapakTepuble (7) qua CTANMHO- 
ropcKoro ropH30nta — Amphissites tricollinus (Jones et Kirkby), A. verru- 
cosus Zan., u Scrobiculaerisiformis Zan. Oquako, Kak n0Ka3a/H HuccIe JOBaHHA 
P. B. Camotiosoit u P. ©. CmupHopoli (8), stu BUI BCTpeuatoTcA u B Gouee 
BbICOKUX ropusonTax. Tak, A. tricollinus, no ux aHHbIM, ABIAeTCH XapakTep- 
HbIM BAOM [JI HWKHEM 4YacTH TybcKOrO ropu30nta BexoycKoro u Cmac-Jle- 
M€HCKOrO paHOHOB CMovieHcKol OOulacTH. Oru (pakTbl, a TakxKe mpeobmaqanne 
B KOMIWIEKCe OCTpakO]| BAAOB, XapaKTepPHbIX WIA TYMbCKOPO FTOpH30HTA, M03- 
BOJIAIOT OMPeAeATb BOSPacT OTIOMKeHHU, BMCWalOllUX yKa3aHHbili BbIILe KOMI- 
jekc MUKpoayHbl, Kak HWKHAS YaCTh TYMbCKOTO TopH30HTa. QTomMy 
BPIBOAY He MpOTHBOpeyHT M OOHapy2KeHHbIM KOMMIeKC bOpamunudep, Tak 
Kak HM B HEM IIPHCYyTCTBYIOT (POpMBI, BCTpeyarolMeca B TYJIbCKOM H B Oosee BbI- 
COKHUX TOPH30HTAaXx. 

Kpome Toro cilexyer noquepKHyTb, ¥TO 110 JIHMTOJIOPHYeCKOMY COCTaBy pac- 
CMaTPHBaeMble OTO2XRKCHUA HHPKHEM YaCTH TYJIbCKOO TOPH3OHTa BECbMa O/IHM3KH 
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OTHO2KCHHAM BeEPXHEH YaCTH STOO TOPH3OHTa H MpakTHYecKU TPyAHO Mmpo- 
eCTH TpaHHWy MexKy HAMM. OTa rpaHhlla YCOBHO NpOBOJUTCA MO MO,OUIBe 
epBoro HSBECTHAKA, Ha OCHOBAHHHM MCYeSHOBEHHA B KOMMVJI€KCe OCTPaKO BepX- 
eu YactTu ropusonta Amphissites tricollinus (Jones et Kirkby) u apyrux Bugos. 

BepxHast wacTb TyJbcKoro ropusoHTa (C.2+") mpegcraBjiena raunamu 
eMHO-CePbIMH, B TOM HIM HHO CTeneHH KapOOHaTHbIMH, IJIOTHBIMH, OT XKUPHbIX 
O caOOneCuaHHCTbIX, MeCTaMH CJIOAMCTLIX, HHOra YHOTHEHHbIX H TOHKO- 
HOMCTHIX, C MHOPOUHCJICHHbIMH OOYIJIHBUIMMHCA PaCTHTeJIbHbIMH OCTaTKaMH. 
) TIMHAX BCTPeyalOTCH TOHKHE NPOCJOH H3BECTHAKOB CepbIX H TeEMHO-CepbIX, 
PelIKUX, YaCTO PIMHUCTHIX, C BKJIOUCHHAMH PayHbl Popamunndep, 6paxnonoy 
‘ocTpakoy. Komnsiekc MuKpodayubl (popamunndepbl u ocTpakojbl), ompejesieH- 
OM aBTOPOM H3 MpOcMOeB H3BECTHAKOB H PIM pacCMaTPHBaeMbIX OTJOKeHUH 
[punsaATbcKOrO NpornOa, OTBeYaeT TAKOBOMY TyJibCKOrO ropHsoHta I1ojMOCKOB- 
Ol KOTIOBUHbI HU 30H C,” d—C,” e uenposcKo-Jlonenkol snaqunn (3, 4). 
, Apyrou cTOpOHbl, cocTaB MUKpOayHbl BepXHeli YaCTH TYIbCKOFO ropH30HTa 
IpHlaATbCKOrO MporHOa 3aMeTHO OTMMYAeTCA OT COCTaBa MUKpOayHb! HUKHeH 
ACTH STOrO TOPH3SOHTAa, ITO NOSBONHET OTJCATH UX Apyr OT Apyra. 
~ Takum 06pa30m, JeTaJibHOe H3y4eHHe JIMTONOPHH UM MUKpOayHbl HW2KHeEBH- 
eWCKHX OTIOMKeEHHH I]punaTeckoro nporvOa MOsBONAeT CleaTb culeyiowHe 
bIBOJIbI. 

1. Konrakt cramuHoropcKoro Hu TyJbcKoro ropHsoHToB B IIpunaTbcKoM 
porvOe OTMeY¥eH pe3KO BbIpaxKeHHbIM HecorsacHeM, GmaroqapA YeMy OH JIerKO 
CTaHaBJIMBaeTCa. 

2. Hu kKHiol0 rpaHHLy TYJbCKOrO POpH30HTAa CJleyeT MPOBORUTb He M10 T10- 
OliBe MepBoro M38BeCTHAKA, a 3HAYHTeJIbHO HWXKe, B OCHOBAHHA Oa3abHOTO 
OHTsIOMepaTa HIM TaJieuHHKa. 

3. OTrs0xeHHA TyIbCKOrO ropHs30HTa ITIpunareckoro mpor“Oa Ha OCHOBaHHH 
[MTOJOPHYECKHX OCOGeHHOCTeH NOpOA HM CMeHbI (ayHbl PacwWIeHAIOTCA Ha Be 
[acTH: HH2KHIOIO — PIMHUCTY!0 HW BepXHIOIO — IIMHHCTO-H3BeCTHAKOBYIO. 
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Jloxaaam Axnxayemuu nwayr CCCP 
1956. Tom 111, Ni 6 


r. A. HMATPHEB 


O CHMMETPHH KJIMBA)KA B KAMEHHbIX YIJIAX HHTbI 


(I1pedcmaeaeno axademuxom J. B. Haauekxunoim 6 VI 1956) 


Ilo, KMBa2xKeM MbI TOHHMaeM CHCTeMY MapaJJIeJIbHbIX TpelHH, pacceKa 
WMX yroub. B WHTMHCKMX yruiaX NpOABAloTCcA 2—3 CHCTEMBI KJIMBaXKHBIX TP 
ILHH, B OOJIbIIMHCTBe CJIYUaeB MOUTH NepneHAWKYJApPHble K JIOCKOCTH Hacwo0e 
Hun. Yrau WuruucKoro mMecTopoxeHuaA NO cTeneHH yruie@uKaluH CTOAT Hi 
rpanu OypbIx H KamenHubIx (1). O6pryHO MX OTHOCAT K Mapke JI. | 

MuTHuckKlve yr ABIAIOTCA JIMH30BHHO-NOn0cuaTbIMH. LupHha MHS BUT 
peHa B HOpMaJIbHOM K CJIOMCTOCTH CeYeHHH COCTABJIAeT OOBIYHO HECKOJIbKO MUI} 
JIMMeTPOB, HO Hepe{KO JlocTuraeT CaHTHMeTpa H Oovlee. UepeqoBaHve JMH3 BUT 
peHa, KulapeHa, iopeHa H roseHa JaeT BOSMOKHOCTh MpOCJeAHTb MOBeeHH! 
KJIMBaAXKHbIX TPellHH Mp Mepexoje HX H3 OMHOTO HHTpeWeHTa yruia B Apyrou 
Han6oulee HHTCEHCHBHO KJIMBaK MpPOABJAeCTCA B OJIECTAUIMX Pa3sHOCTAX YIrJA 
B BuTpene, HallpuMep, 10] MHKPOCKONIOM BHAHO, YTO paccTOAHHe Mexy coce 
HHMH TpellWHaMH M3MepxeTCA HHOra WeCATbIMH JOJIMMH MHJIJIMMeTpa. 

B mwaxtax Mure pa3pa6atpipaetca Oosiee 10 yroubHbIX MaCTOB, a 7c 
IIpOMMacTKOB HacunTHIBaeTCA Goviee 100 (1). B mopoqax mexynsacTrui, npo 
pesaeMbIX KBeplllWIaraMv, BCTpevalOTCH BHTPeCHH3HPOBaHHble JIMCTbA KOPau 
TOB H CTeOJIM NapakaJaMHTOB, TakKe pasOuTble TpellHHaMH KIMBaxa. I]puBoqu 
Mble HYKe JaHHble HaGOJIOJCHHH HM BbIBOJbI OTHOCATCA K KJIMBaxKy BCeH yrsie 
HOCHOH YaCTH HHTHHCKOM CBHTbI, MOWHOCTh KOTOpOH yocTuraeT 450 Mm. 

T. A. Mpanos (*) Bbijenuul (Ba THA KJIMBakKa: JHOKIMBaK HW 9K30KIHBAK 
IIpoucxomwyenve Nepporo, NO ero MHeHHIO, O6ycJIOBJeHO BHYTpeHHuMH (TC 
OTHOWeHHIO K MacTy), a BTOporo — BHeLIHAMH CHaMH. )Kenanve OObDACHHT) 
KOHKpeTHble @akTOpbl OOpas0BaHWA ZHAOKMHBaKa upuBeno T. A. Upanos 
K CO3aHHIO TeOPpHH MTPOWCXOKJeHHA SHAOKMMBaKA JO CkKMaVuaTOctTi 
B HTOre yMeHbUIeHHA OObeMa BellleCTBa yd (CTAXKeHUA) B Mpowecce yruie 
ukalyn. 

Muorve ucclleqoBaTeM OCHOBHYIO IpHUvHy OOpa3s0BaHHA KMBaxKa BULA 
TOJIbKO BO BHCINHHX TEKTOHMYeCKUX CHax (*). Ho uw pH O6bACHEHHH NMpOuCcXoxK 
CHUA KIMBaxKAa JCHCTBHEM BHEIWHHX CHJI, BOSHUKAIOMUX Ip TeEKTOHMYeCKH: 
mpoleccax, MHOrHe BOMPOCbI OCTaIOTCH Hepelle HHBIMH WJM PeCWICHHbIMH YCJIOBHO 
4TO OCOOEHHO ACHO Tenlepb, KOra NOKasaHO, YTO BO MHOTUX CAyUaHX OODACHE 
HMA MeXaHW3Ma TEKTOHMYECKHX ABJICHHM He BbIJepXUBAIOT KPHTHKU C TOUK 
3PeHHA MeXaHHKH (°). 

B nacrostleli crarbe HaM xOUeTCH OOpaTHTh BHUMaHHe Ha HEKOTOpble reo 
MeTPHYeCKHE 3aKOHOMEP HOCTH B paciiOJIOXKeHH TpeMHH SHAOKIMBAKA, KOTOPbI 
HaOJHOAaloTCA B HHTHHCKUX YrAAX M KOTOPble MOrYT MpescTaBAATS HMHTepec J: 
peleHuA BOMpoca O MPOWCXORAeHHM KJHBaKa B yriax. PesymbraTbl Haw 
HaOsMoeHul cormacyloTcA C MaTepHanaMH, JaBHO noyyeHubimu T. A. Vpa 
HOBBIM (”, °) 110 9HOreHHOMy KsMBaxy B JloHOacce u Kys6acce. OqnaKo HHTep 
MpeTauuA STUX HAOMONCHUA B KPUCTaNMOrpapPUuyecKoM acneKTe MPHBOJUT K Bb 
BOlaM, B HEKOTOPOH YaCTH CyLIECTBEHHO OTIMUAIONMMCA OT C)leaHHbIx panee 

I. B orjesibHbIxX pacTuTebHbIX OCTaTKaX, PacHOJIORKeHHbIX Mapas wJebH 
MJOCKOCTAM HaCJIOCHHA B YFOJIbHOM TIponsmacTKe, miacTe, B CepHH YrOJIbHbl 
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WaCTOB KIHBaK UMECCT B OlpeeJIeHHBIX pe emax OHOOOPa3Hyo OpHeHTHPOBKY 
3 IPOCTpanCcTBe. OOLIKHOBEHHO STOT (PakT paccmMaTpHBaeTCA KaK JOKAZATeJIbCTBO 
‘Oro, YTO KJIMBa%K BbISbIBACTCH BHEIWHHMH, OOWLHMH TEKTOHHYeCKMMH CHAM, 
sAXBATHIBAIOULHMH BCIO TOJIMLY yrseli u nopoy. IIpu stom He yunTErBaeTes, UTO 
JMHOOOPasHad OPHeHTHPOBKa BHEIUHHX CHJI MOKeT BbI3BaTb OJHOOOpa3Hyto 
PHEHTHPOBKY KIMBaXKa TONbKO TOMA, KOPa YOJbHOe BeLeCTBO H3OTPONHO HH 
AHH3OTPONHO, HO €rO BHYTPeCHHAA CTPyKTypa HMeeT OLMHAKOBYIO OPHEHTHPOBKY. 
Jostomy jum yrOMbHOrO BellecTBa HHTHHCKHX yrueli oquHaKOBaA Op HeHTH- 
OBKa KJIMBa2Ka B YPOJIbHOM BellleCTBe PUTOJIEHM, MpOMaCTKOB H MacTOB PrOBo- 
HT HE TOJIbKO O TOM, TO Mpolecc OOpasoBaHHA KJIHBaKa ObII EAMHBIM JA 
3CEH TOJIIM, HO Tak?Ke H O CyHIeCTBOBAHHH CHMMeTPHM NOArpynnbl TepeHocos 
3HYTpeHHEH CTPyKTYpbl yrOJIbHOrO BellleCTBa, ECH OHO aHH30TponHo. 

I]. OObrKHOBeHHO HaOwOAalOTCH TPH CHCTeMbI XOPOIIO BbIPAxKeHHBIX KJIH- 
BaDKHbIX TpellHH. Bce OHH B OOIIeEM NepneHAUKYJIAPHbI K MOBeEpXHOCTH Hacwoe- 
HHxl MH MOSTOMY MMeIOT OOIee peOpo Nepeceyenua. OpwenHTupoBKa KJIMBaKa, 
HepneHHKyIApHad K CJIOMCTOCTH BHe 3aBHCHMOCTH OT gaJleraHuA MacTOB, 
POBOPHT O TOM, YTO COHCTad CTPyKTypa nopoy Hu yrueli ABIAeTCA OJHHM H3 
pe AeIAIOULHX YCNOBHH OPHEHTHPOBKH kHBaxKa. Bmecte c TeM, Kaan H3 
KJIHBa2KHBIX IIJIOCKOCTeH, HMEIOWINX OOlee peOpo NepeceyeHuA, MOXKET paccmarT- 
DHBaTbCA Kak HEKOTOPas BOSMOKHAA pahb BHYTPeHHeH CTPyKTYpbl AHM3OTPOTI- 
HOTO yrvia. 

II]. B npospaunpix mtudax B MOJIAPH30BaHHOM CBeTe BUHO, YTO yrosbHOe 
BellleCTBO HHTHHCKHX yruleH XOpouio noApH3yerT. HanGouee uacTro HaGmoaeTcA 
moracaHHe MpAMOe MO OTHOLMEHHIO K CJIOMCTOCTH. ITO 3HaUHT, UTO AHH3OTPOMMA 
YrOJIbHOM MaCCbI ONpeeHeTCA BHYTPEHHHM CTPOeHHeM BellleCTBa yIId, YeEM-TO 
OJIM3KHM K KPHCTaJIJIHYeCKOMY, a CHMMCTPHA KJIMBaxKa BbISbIBaeTCA, MOBH]MMO- 
MY, OlIpeyesIeHHOH BHYTpeHHeli CTPyKTYpOH yroJIbHOrO BellleCTBa, YacTO CHM- 
MeTPHYHOH TO OTHOIWeHHIO K IVJIOCKOCTH CJIOHCTOCTH. 

IV. Hanpapnenve oqo cHcTeMbI TpelHH KMBa%Ka OIM3KO K HarpaB- 
JI€HHIO MajleHHA YFOJIbHbIX IJIaCTOB HW TpomMacTKOB. TpeluHbl STOW CHCTeMBI 
Xap AKTeEPH3YIOTCA OCOOOH CKYJIBUTYPOH NOBeEPpXHOCTH, HOCAWeH HasBaHHe Ty1a3- 
KOBOH (HeMerkKHe Augen). 

B OTjeJIbHBIX BHTPeHH3HPOBaHHbIX uTOelMaxX 3aMe¥eHO, UTO riasKOBasi 
MOBEPXHOCTb TpeMMH HavOOJee YETKO IIPOABAeTCA TaM, Pe OHH OJIM3KH K TO- 
MepeyHbIM CeEYCHHAM NPOJOMbHOH OCH pacTHTeIbHOrO OCTaTKAa (HallpHMep, KOp- 
auTa WIM CTBONa TapaKaslaMuta). 

Oco6eHHO MHTepeCHLI 3aKOHOMePHOCTH OPHeHTHPOBKH Yula3KOBbIX NOBepX- 
HOcTeii TpelHH B yrOJIbHbIX TpyOKax (aHruauiicKne coal pipes) u «rpoOoBbIx 
Kpbilukax» (HemenkKue Sargdeckeln), aBsatolluxCad BATpeHH3HPpOBaHHbIMH CCTAaT- 
KaMH IIPHKOPHeBbIX acTeli CTBOJOB JlepeBbeB. On MHOrya BCTpeyaloTcA 
B KPOBJe IacTOB HW pacHOsO*Kenbl NepleHAMKyJIAPHO K HamJacTOBaHHlo (mpH- 
HKH3SHEHHAA OPHeHTHPOBKa). 

B 9Tux OOpa30BaHHAX Tla3KOBble MOBEPXHOCTH TpelllMH OPHeHTHPOBaHbl 
MOUTH MOMepeK YrOJIbHbIX TpyOOK, T. e. MOUTH NapaeMbHO COMCTOCTH, TO 
TOBOPHT CKOpee BCErO O pelMlaiollleM 3HaYeHHH OPHeEHTHPOBKH CTPyKTYPbI BOwIO- 
KOH PaCTHTeJIbHOM WeJIIONOSbI B Npolecce OOpas0BaHHA HW OPHeEHTHPOBKe Tvia3- 
KOBbIX TPeWHH. ITO MOXKHO CShOpMYJIMPOBATh CJleAYIOUMM OOpaso0m: NepBuyHaA 
MpOfONbHat OPpHeHTHPOBKa BOJOKOH UeJWUOO3bl B PacTHTeJbHbIX OCTATKAX 
BJIMAeCT HA HHTCHCHBHOCTb MpOABJICEHHA KJIMBaxKa C PlasKOBOH CTpyKTypou N0- 
BepXHOCTH TpemuH. [a3skoBas CKYJIbITypa HanOoJlee OTYeTIHBAa TaM, rye Ha- 
MpapieHwe KJIMBaxKa OJIM3KO K TOMepeyHOMy CeYeHHIO OCH PaCTHTeJbHOrO 
ocTaTKa (s1uCTa, CTBOJa H T. .). 

V. Ipocrupanue tTpemuH KaMBaxKa Cc rlasKOBOH MOBepXHOCTbIO OJIM3KO 
K HalipaBJIeHHio TMajeHHsA CwIO€B, HIM, MHbIMH CJIOBAMH, NepleHAMKyJAPHO 
K TpocTupanuio oceli cKaqok. Hanpapsenve MexIacTOBbIX MOABHKEK, (puK- 
cupyemoe WTpHXaMH WH OOpo3faMU CKOJIbAKeHUA Ha MeXKINMACTOBbIX 3epKaJlax 
CKOJIbIKCHHA, COBMAaeT C IPOCTHPaHeM rma3KOBbIX TpelnH. [lostomy kKMBarK 
€ rma3KOBOH MOBePXHOCTbIO TPelHH, ABJIAACh pe3yJIbTaTOM PacTA2KeHHA, 
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oOpa30BaH paCTATHBaIOWHMH YCHJIMAMH, BOSHMKaIOUIMMA B HallpaBJleHHH, 
NepleHAUKyJAPHOM K CXKMMAIOWIMM YCHIMAM, CO3MalOUlMM CKJaqyaTOcTh. 

MexaHvi3M OOpas0BaHHA TPpeLLHH OTpbIBa IPH CKaTHH BOCTIPOH3BeJeH SKCHe- 
pumeHTabHo (°, 7). [IpusToM ycTaHOBJeHO, YTO BOSHHKAaIOULMe TpeulMHbl OTPBI- 
Ba lapaJWJieJIbHbI OCH C2KATHA WH NepNeHAMKYJIAPHbI OCH MonepedHoro yWIMHeHAA 
B COAX KOMM€TCHTHbIX NOpog. B HallieM CJlydae yrOJb ABJACTCA JOBOJIbHO 
XpPYyNKHM TO CpaBHeHHIO C BMelilaloulMMH TIHHUCTHIMA MOpOfaMH. 

O6Omuu BEBO J. PacTeHuA CTPpOAT CBOM OpraHH3M M3 BbITAHYTbIX BOJIO- 
KOH UCJWIOIOSbI, B KOTOPBIX MOJI€KYJIbI PaCMOJORKeHb! AJIMHHbIMH WelOuKaMy, 
Tloc.1e OTMHpaHHA OCTATKH pacTeHHH NO AeHCTBHEM CHJIbI TAKECTH Maalor, pac- 
OlaraACb JWIMHHbIMM OCAMM BOJIOKOH OoOJlee HIM MeHee NapavJieIbHO NOBEpX- 
HOCTH HacmoeHva. B mpomecce AMareHe3a TO, TAKeCThIO BbIlleTeKaWAX OT- 
JOXKeHHH B XOJe YNJIOTHEHHA OPHeHTHpOBKa elle Oosee NpHOMKaeTCA K Na- 
pamiebHOH. B qamtbHetiem dus3HKO-XHMMYeCKHe MpeoOpasoBaHHA, HOCALMME 
HasBaHHe yrueduKallWl, NO HanpaBJIAIOWIHM JeHCTBHeEM TEKTOHHYeCCKHUX CHI 
IIpHO/1MKalOT BHYTPCHHIOWO CTPYKTYPy YFOJIbHOrO BeleCTBa K KPUCTaIM4eCKON 
C Ope jeseHHOH OpHeHTHPOBKOH NO OTHOLWeHHIO K TEKTOHHYeECKMM CTpyKTypaM. 

PeHTreHOMeTpHyeckoe u3y4eHHe Oyporo H KaMeHHOTO yrJiA HW aHTpaluTa 
(1) qoBobHO yOeqUTebHO NOATBepxaeT BCe CKa3aHHOe. PenTreHOrpaMMBl 
yruieH pada OypbId yroub — aHTpalluT MOKa3bIBalOT BOSPacTatolllee KOJIMYCCTBO! 
HW pa3Mep KpHCTaUTOB CBOOOAHOrO yrsepoa rpaPvTOBOM CTPyKTYpbl. 

BecbMa BepOATHO MOSTOMY, UTO KpHCTaJIMYeCKad CTpYKTYypa BelllecTBa yra, 
co3qaHHaA J@HCTBHEM FpaBMTaHOHHOM CHIbl WH yYCHIMAMH MeTaMOp@H3mMa H 
CKJa{KOOOpa30BaHHA, JOJKHa YEM-TO MpHOMMXKAaTbCA K CMOMCTOH CTpyKType, 
aHaJIOrHuHOu CTpyKType culo. KauBaxk B STOM CJIy4ae MOXKHO pacCMaTPHBaTb 
Kak aHaJlOr TpelHH aBJIeHHA HM yAapa, KOTOpble, KaK M Ha MJlaCTHHKe CJIHOJBI, | 
3aKOHOMep HO OPHEHTHPOBAaHbI MO OTHOLICHHIO K 3JIEMeCHTaM CHMMeTpHH BHYTPeH- 
HeH CTPyKTypbl yruia. 

TakuM O6pa30M, pa3JIMYHbIe TeOMeTPHYeCKHe 3AKOHOMePHOCTH paciOJOx*Ke- 
HHA TPellHH KJIMBaxkKa COTMACHO yKa3bIBaloT Ha HasM4YHe BHYTPeHHeH CTPyKTYPBbI 
yrOJIbHOrO BellieCTBa, KOTOPacA, MOBHAHMOMY, ABJIACTCA OMpeAeAIOULHM YCJIO- 
BHeM B mpouecce HX OOpasoBaHua. IlostTomy O6bxACHeHHe TOO HIM MHOFO Xapak- 
Tepa KJIMBa%Ka HaO HUCKaTb He TOJIbKO B Ppa3HYHOM OPHeHTHpOBKe BOOOpa- 
2KaeMOrO JINMNCOKWAa HanpAxeHHA, HO HM B OCOO€HHOCTAX BHYTPeHHero CTpoe- 
HHA BelleCTBa rOpHOM NOPObl, B YaCTHOCTH, B CHMMETPHH pacnoJIOKeHuA CJlara- 
1OWHX ee YACTHIL. 

IIpvuHa NpowcxomwKeHuA KIMBaKA U eTaIH mpowecca ero pasBuTuA elle 
TIOJIHOCTbIO He BbIABJICHbI, HO paciOJIOX%KeHHe KMBaXKHbIX TPellWH B MpOCcTpaH- 
cTBe OOaqaeT YeTKOH reoMeTpHYeCcKOH CHMMeTpHel. BnowHe ecrecTBeHHO, 4TO! 
KJIMBaxKHbIe TpeUIMHbI, OOJIeryan pacilemeHHe, JOM2KHbI UCMOMb30BaTbCA MPH 
OTOOHKe yrvid, HX OPHEHTHPOBKAa JOM2KHA YYNTHIBATLCA IPH BbIOOpe HanpaBule- 
HHA OWMCTHOTO 3a608 UT. A. (*). OqHaKO, ec1M pH pyyHOM TpyJe MW MaubIx 
CKOPOCTAX NIPOABH2KEHNA 3a00eB BJIMAHHe HCHOIb30BaHHA KJIMBaxkKa Ha Wpo- 
H3BOAMTEJIbHOCTh Tpya 3a60HMuKa ObIIO ABHbIM, TO B HacTOsIee BPeMA AB- 
JIGHHe KJIMBa%Ka YYMTbIBACTCA PeAKO, TAK KaK IIpHMeHeHHe MallHH, B3pPbIBUAa- 
TbIX BeleCTB, CKATOFO BOSAyXa, WIEKTPHYeCKOM SHEPrHH UH T. U. CKPbIBaeT 


pasJIMGNA B yCHexe IIPDOH3BOJCTBa pa6oor, 3aBHCAUIve OT HCHOJIb3SOBaHHA KJIH- 
BanKae | 
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UHMITPH, u. 1, 8. 110(1939). 8 IT. A. Apauos, J. i ue p6eesa, Tp. IHEP 
yu. 2, B. 127 (1940). 4M. A. Ycos, Crpyxrypuaa reonorua, 1940. ® FT. HW. T ype 
Bu, Tp. Peous. wucr., Ne 31 (1955). © A. E. Muxafinos. Momespe MeTOJIbI H3y4eHHA 
Telly B TOpHbIX nopogax, 1956. *H. Ramberg, J. of Geol., 63, WN 6 (1955), 

A. K. Boanupes, I. A. Kopames, 3an. JIMMY, 10, s. 2 (1937). 9 A. C. Kym 
mau, San. Beec. Munep. OOm., 4, 27, Ne 4 (1948). 1° C. Mahadevan, Fuel, Ne 10 
(1929); Ne 12 (1930), ™%2C. Mahadevan, Proc. Bangalore, Sect. A, 24, Ne 2 (1946). 
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Horaagn Akanqemuu Hayk CCCP 
1956. Tom 111, Ne 6 


PEOJOPH f 


A. Jl. KAJIEHOB 
O AOMEPMATHTOBbIX TPEH3EHAX 


(ITpedcmaeaeno axademuxom J. H. Mlep6axoseim 21 V- 1956) 


BosIbIMHCTBO HcCleOBaTeJiel, 3aHHMaBIUMXCA H3y4eHHeM rpelizeHOB, OTMe- 
4eT, UTO OHH OOPasOBaINCb NOCe 3aTBepeBaHHA MaTePpHHCKOrO rpaHUTHOrO 
HTP Y3HBa Hero JepuBaTOB, B TOM UHCIe WH MerMaTHTOB. Boecte c Tem 3a nocaed- 
Me Obl IPH MpOBeeHHH JeTabHbIX NeTpOrpapuyeckux H MMHEpasOrMyecKuX 
cle JOBaHHH B palOHaxX pasBUTHA rpeH3eHOB Ob NOMYYeHbI JOKasaTebCTBA 
HOrOSTaNHOCTH rpel3eHOOOpa3s0BaHHaA. 

Tax, I. IUpoxe (*), o6crosTeibHo M3yYHBIIMH KlaccHyeckHit palion pas- 
ATHA rpelizeHos B Pyyubix Topax, oTMeyaeT HalHuve B Opendpuyecwophe u 
ayucnopde MOMeTMaTHTOBbIX MepBHYHbIX MHEBMATOJIMTOB, MpesCTaBsAIOWUX 
OOH KBaplieBble Telia C-rpeHSeHOBbIMH 3aJIbOaHJaMH — wBuTTepamu. IIo co- 
‘aBY IUBHTTepa, — 9TO Te Ke KBapleBO-CJIOMHCTO-TOMA3OBble KaCCHTepuToO- 
\CHbIe TpeH3eHbl, UTO WH WOCJeMmerMaTHTOBble rpeH3eHbl. B To Ke BpeMa, NO 
—aHHBIM I. Ulpoke, OHH OOpa3z0BaIHCb 3HaYHMTeJIbHO paHee NerMaTHTOB HW He 
MeIOT HHYero OOMero c elie OouIee paHHeH (a30H ABTOMHEBMATONH3A, OTJeMAACh 
P TIOCeAHeEH STaNOM BHeApeHHA alWIHTOB. 

IIpu usyyenuu rpefizeHop CeBepo-BoctoyHok uacru Weutpambyon Asun 
STOP CTOJIKHYJICA C INHPOKHM pa3BHTHeM JOMerMaTHTOBbIX rpeH3eHOB B Mpe- 
ax Xapa-SMaTWHHCKOM rpaHHTHOH MHTpy3HH, pacnOJIO%KeHHOH B CpeHeM 
yeHHH peku Kepysieu. [locmeqoBaTeJIbHOCTb KPHCTaJIIM3alHH WHTpy3HH U 
\eUIeEMarMaTHYeCKHX OOpas0BaHHH B 9TOM PpalioHe TakOBa: nOpupoBus- 
ii KPyMHOSepHHCTbIM TpaHuT, MeJKOSepHHCTHIM rpaHuT, rpaHuTnopdup u 
IIHT, rpeiizeH I, mermaTuTpl, rpelizeH I], rugpoTepMaJbuble KBaplleBble 
HJIbI. 

IIpupeyeHHad MOCNeOBaTeJIbHOCTb NOJTBeEpKAaeTCA HWKEeCMeLYIOWUMU 
OJIOTHYCCKHMH HadJOJeHHAMH. 

MenkosepHucTble rpaHHTbI 3aJieraloT cpequ nopPupoBuAHBIX TpaHuToB 
BUJ[e HeMPaBUJIbHbIX TeJI HM He MMeIOT pe3KUX pant C MOPPHpOBMAHbIMH rpa- 
Atamu. Hanuuve nocTeneHHbIX MepexOJOB MexKy HHMH HM OJIH30CTb XHMHYe- 
Oro COCTABa YKa3bIBaloT Ha TO, YTO MEJIKOZEPHUCTHIe TPaHHTbl MpeACTaBAIOT 
Ib (palluasIbHy!0 PasHOBHAHOCTh KPYIHOsepHUCTEIX rpaHuToB. [panutnop- 
Apbi H alJIMTbI B BUe MaJIOMOMHEIX 2UJI (MomHOCTHIO 0,1—0,5 M) nepeceKaroT 
\AHUTbI. OHM He HMEIOT B3abOaHaX 3aKaJICHHbIX KPaeBbIX 30H, YTO CBHJe- 
JIbCTBYeT O GOJIM3OCTH YCJIOBHM UX KPHCTaIH3alHW C YCIOBUAMH KpHCTaJIH- 
IMM BMelaIoluluxX TpaHHTOB. : 

Tpeiizentt | pasBuBaloTcA MIpeMMyllecTBeHHO B_MeJIKOSCPHHCTbIX rpaHuTax 
KOHTaKTa HX C KpyMHOsepHUcTEIMM rpanutamu. IlermaruTbl WupoKko pacnpo- 
paHeHbI HM pasBHTbl raBHbIM OOpas0M B KpyMHOSepHUCTHIX TOp@HpOBHAHIX 
AHUTAX, BCTPpevascb, OHaKO, WH B MeJIKOSCPHHCTHIX rpaHuTax. 

[TlermaTHTbl — 30HaJIbHbIe, OYeHb mpocroro cocTaBa. BuewHsaa 30Ha UX 
eCTABIIe Ha KPYIHOOJIOKOBbIM NerMaTUTOM, COCTOAILMM H3 rHraHTCKUX KPHC- 
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TaNMOB KaJlHeBOro OseBOrO WMaTa MW KBapwa. CpeqHAH YacTb lerMaTUTOBbIXx 
Tel Cylox%KeHa OeJIbIM MOHOJIMTHbIM THraHTOKPHCTaJJIMYeCKHM KBaplleM. 

OcoGeHHOCThO OMMCbIBAeMBIX TerMATHTOBbIX TeJI ABJIACTCA BECbMa HHTeH- 
CHBHOe pasBUTHe KBapueBoro aqpa. Tak, JId MHOrMX NerMaTHTOBBIX TeJI MOUI- 
HOCTb KBapleBOro «cepeUHHKa» B JeCATKH pas IpeBbIllaeT MOLLHOCTH BHe Hel 
MHKPOKJIMHOBON 30HbI. B pajle NerMaTHTOBBIX TeJI NOCNe HAA MpOCNeKUBaetca 
C 6O/IbINMMH HepepbIBaMH, NOSTOMY BO MHOPHX CJLyYaniX Ha MOBepXHOCTH OOHA- 
*KAIOTCA JIMIb MOILHbIe KBapleBble Apa, aioe allousbl BO BMelllaroulHe 
rpaHUrTHl. 

JleranbHoe H3yYeHHe B3AaHMOOTHOUIeHHM NerMaTHTOBBIX Ted C rpeiseHamn | 
u II noKa3biBaloT, YTO aMOH3bl WerMaTHTOBbIX %XHJI NepecekaloT rpeliszen | 
B CBOIO O4epe sb HepeceKalorca 2KusaMH rpeliszena I]. Takum 06pa30M, NerMaTHTb 
pa3jeus10T BO BpeMeHH sTambl OOpasoBanua rpelsenow | u II. 

Muuepasoruueckuit cocTaB 4 CTpyKTypa rpeli3enos | u I] sTanoB uMetoT cy 
WeCTBeHHbIe pa3iuuua. JlomermaTHTOBble rpeliseHbl mpecTaBAoT cooor 
MeJIKOSepHUCTY!O NOpOAy, B COCTaBe KOTOPO mpeoOMafaloT MemKOYeMyiIaTHIH 
MYCKOBHT, IIOJIeBbIe WINaTbI H, B UaCTHOCTH, albOuT. KBapl HMeeT NOAYHHEHHO 


Tao wnat 


XumuyeckuH COcTaB THIMUHbIX NpelcraBuTeseH rpeHsena | 
uv rpelizena II] Xapa-flMaTHHcKOH uHTpysuH (Bec. %) 


ZO [pefisen I | Tpetisen II Soe Tpetisen I | Tpetsen II 
SiO, 66 , 20 90, 70. K,O 5,00 TAS 
TiO, 0,02 0,19 Na,O 0,70 2,07 
Al,O3 PSS 20,84 P.O; 0,02 0,03 
Fe,03 is 20 1,88 Ff One 0,10 
FeO 1,60 dizo2 Gl = = 
CaO 0,65 0,40 H,O+ 0,90 0,28 
MgO 1,00 0,60 H,0- 1450 0,80 

MnO OF) ORIEN /mp _- TO) | 
Cymma 100,43 | 99,83 

Tlonmpaska | 
Ha F Si |) = OG) 
Cymma 100,18 SO) 


3HayeHve. HepeqKo BcTpeuaioTcs (*OOPHT VW B HEOOJbIIOM KOJIMUeCTBE pyaea 
MHHepavbl. [pevizenbl sToro sTalla MO COCTaBy HpaBuIbHee BCero HasbiBaTL 
aJIbOHT-MYCKOBHTOBBIMH. | 

[locienermMaTHToBble rpeliseHbl Oosee KPYNHOSepHUCTbIe HW XapakTepusy- 
IOTCH NMpeoOMasanveM B COCTaBe NOpOsbl KBapla H MYCKOBUTa. Tak xe Kak 
HM B rpelizeHax I, B rpetizenax I] mupoKoe pacipoctpanenue uMmeeT (putt00 | 
put. Pyquble Munepasbl B rpelisenax I] G6onee mupoKo pacnpocrpaHeHb 
M Ooslee pasHooOpasHo peCTaBJeHbI, yeM B rpelizenax I, mpuyem cpeyqu HUY 
mpeodaaior TaKHe, KOTOpPble MOJIHOCTBIO OTCYTCTBYIOT B JOMe€rMaTHTOBBIy 
rpeseHax. 

Cp aBHuBas XMMHYeCKMM COCTaB THIMYHBIX Npescrapureseli rpelizenos I 4 
rpexsenos IT us onucbiBaemoro paliona (ra6a. 1), HeTpyHO 3aMeTHTD, UTO rpeli 
seHbl I oTMuaoTca oT rpelisenow I] Oonee HUu3KHM coyepxKaHHem SiO, + 
TiO, BbICOKHM COJlep2KaHHeM TIMHOSeMa H Wlelouel, OCObeHHO Na,O, a TakKeé 

He uckmoueHo, UTO B Apyrux paionax npusHaKu cxogcrBa pasIHuHA j 
cocTape, TeKCType HM APyrHX OCOOeHHOCTAX JONerMaTHTOBbIX HM NOcCenermMa 
THTOBbIX TpeH3eHOB OYy,yT H MeHee CYIIeCTBCHHbIMH, YeM B OnHCbIBaeMON 
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nyyae. Baxkno, 4TO sBIeHHe KOHUeCHTpallMH ra30B, pacTBOpOB HM MuHepavH3a- 
OpOB H OOpas0BaHHA THMHYHbIX Ppel3eHOB MOLT MpOHCXOAHTb HM WO KpHC- 
ANIH3aHH MerMaTHTOB, YTO HeJIb3A He YYHTHIBATb IPH eTaJIbHbIX reOsOrHye- 
KHX HCCI€QOBaHHAX HW NOCTAHOBKe MOWCKOBBIX paoor. 

B sakJloveHHe HEOOXOAHMO NOYEPKHYTh, YTO OOpasoBaHfie JOMerMaTHTOBbIX 
peH3eCHOB HeJIb3A CMEIIHBAaTb C ABJICHHAMH MYCKOBUTH3AllHH PpaHHTOB H Jpy- 
MMH IIpOABJIGHHAMH ABTOMHEBMATOJIH3a, KOTOPbIe 3aXBaTbIBalOT OOJIbILHe 
ObeMbI PpaHHTHbIX OPO B KyHOJIaX HHTPY3HBOB, B TO BpeMA Kak JOnerMaTH- 
OBble PpeH3eHbl MpeCTaBAIOT COOOM MOKaJIbHble OOpas0BaHiA, TeCHO CBA3aH- 
bie C ONpeeJIGHHbIMH CHCTeEMaMH TPpeLHH B rpaHurTax. 


Hay4Ho-HcceqoBaTesIbCKHH HHCTHTYT HocrymHo0 
PeAKHX H MaJIbIX MeTaJIJIOB 14 V 1956 


UMTHPOBAHHASH JIUTEPATYPA 
1H. Schrodke, Neus Jahrb. Miner., Abh. 87, 33—109 (1954). 
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Jlonnann Akagemun nayrk CCCP 
1956, Tom 111, NM 6 


TEOJIOrHS 


H. H. KAPJIOB 


HOBbIE JIAHHbIE O BYJIKAHHMUECKOM I[IETIJIE 
r. JHENPONETPOBCKA B CBA3KH C BOMPOCOM O FEHESHCE 
JIECCA 


([Tpedcmaereno axademuKkom |B. A, Obpyxeso.x | 10 VI 1956) 


Bneppbie pbixsbii By IKaHHyeCcKuH Nene B J[HenponeTpoBcKe Obl OTKPbr 
JI. O. Cranxesuyem B 1936 r. BynkaHuueckuh Nene 3aseraeT B JIeCCOBOM TOL 
lipaBoro Kopenuoro Gepera J[Hempa, OOHaxKascb B OBpare I lecouHoM Mexyy Mant 
JIPbIKOBCKOHM H MOCeIKOM IlepeMoxHBIM, 6143 1ox%KHOrO (JIouMaHCKOrO) BOKsaa 
B BHJe TOHKOFO, MOWHOCTHIO AO 20 CM, AHHIOBHAHOTO MpocsoA Ha rwyOuN 
9—10,5 M OT MoBepXHOCTH 3eMIM. YcNOBHA 3aleraHHaA HU TeTporpaduyecks 
OCO6eHHOCTH Mela B ITOM OOHaKeHHH OnHCaHb! B 1937 r. Il. K. Samopvem (* 

Bropoe BecbMa HHTepeCHOe MeCTOHAXOXKeHHe PbIXJIOFO MeM30BO"r0 BY KaHe 
yeckoro nensa B J[HenponeTpoBcKe ObIIO O6Hapy2KeHO aBTropom B 1945 r. Bi 
BpeMa reojlormyecko 9KcKypcHH B Kpacnomopcranyeckylo Oalky (loxKHAas 
yactb J[nenponetposcka). [Jenem BcTpeyeH 3yecb B HCKyCCTBEHHOM OCTaHIl 
(uemHKe) Ha TeppHTOpHu KupmHyHOrO 3aBOo,a Muumauictpos, Bosse Todmai 
ckol neaw Ne 2. On o6pa3yeT JMHSOBUAHbI MpocmoeK MoMHOCTHHO ZO 30 a 
B TOJIMe THUMYHOTO BepXHeroO HECJIOHCTOFO CBeTO-MaseBOrO JIecca Ha rIyOUH 
oxoo 8 M, cuHTad OT 6pOBKH 3aBoOcKOrO Kapbepa. Hakouell, ellie (Ba HOBbI 
BbIXOJa PbIXOFO BY IKaHHyecKOro nena B JHenponeTpoBcke Oblo0 OOHapyx*KeHi 
MHOIO B TOH xe KpacHomoBcTanyeckol Oalke MPH ee COBMeCTHOM MOCeILeHH! 
c A. MW. Mocxsutuupm, J. M. Konenxospm, A. A. Kpasuenxo, JI. II. Kysb 
MeHKO H H. I’. Huxonaepprm ocenbio 1953 r. : 

OH H3 9THX BbIXOJOB Obl B TO BPeEMA XOPOLIO pacuHeH 9KCKABATOPOM B Je 
BOM CKJIOHe OaJIKH O1M3 1OXK HOU Ppanulbl TeppUTOpHN KUpnMuyHOrO gaBoa Ne 17 
BYJIKaHHYeCKHH Mele OOpasyeT B 9TOM MeCTe JOBOJIBHO MOIHbI (70 50 cM 
mpocmow Ha rryOuHe OKOJO 6 M OT OpOBKH CKJOHA B TOWNE THIHYHOrO Bepx 
Hero (OyrcKoro) HeclOHcToro MaJeBoro jIecca, B 3 M BbIIe KpOBAH MepBol 
morpeOeHHOM KallITaHOBOl MOUBbI BEPXHEBOJLKCKOrO MHTepcTayuasa; OH pe 
CJIEKUBACTCA Ha 3HAYHTebHOM (Oosee 50 M) MpOTHKeHHH MO CKJIOHY Oak 
B IIPOXOJAMeM 3]eCb HEOOJIbIIIOM OBpaxkke. 4 

Bropolt HOBbI BbIXOA ByKaHWYeCKOrO Tena OOHapyXeH HaMU B MpOTMBO 
MOJIOXKHOM (mpaBoM) cKoHe KpacuonosctanyecKkol Oamku, Ou3 1OX%KHOH rpa 
HUUbI 3aBOACKON TeppHTOpUH, Tye MeCcCOBaA TOMMAa Tak2Ke XOPOMIO OOnaKeH 
9KCKaBaTOPHBIMH padotamu. IlenmoBbli mpociolt TyT MMeeT HESHAUHTeJbHYE 
MOILHOCTb (0 10 cm) HW 3aneraeT Ha ray6une OKO 3,5M, TakxKe B TOE THEY 
HOTO BepXHero HECOUCTOFO NawleBoro Jecca, MeTPaX B YeTHIPeX BbIIe KPOBM 
M€pBoro TOPH3OHTa MOrpeOeHHOH NMOUBbI KalTaHOBOTO TuMAa. ; 

TakuM O6pasom, B O6OHX mOCMeqHUX cyIaAX BOspacr By JIKaHHYeCKO 
Nena ABIACTCA OUCHb MOJOJLIM HM BPeMS CFO BHITAaeHHA HEOOXOAUMO LaTUpe 
BaTb I03J{HMM IJI@HCTOWeHOM (BIOpMOM), TOUHee — rviaBHbIit pasoli mpeymoca#e 
Hero, KaJMHMHCKOrO OeNeHeHHA (°). YUNTHIBat OOJIbULYIO MOMLHOCTD. BepXHe 
(6yrckoro) spyca slecca B J[Henponerposcke, JOCTHrajouly1o Ha nato 12—14 
MOXHO IpeMIONarath, UTO HW [pyre HaxXOAKH By KaHMyeCKOroO Nema, ClewaHH 
HarsyOune 20 10M, HMeloT TakOli Ke KAIMHUACKUH, HO He MAKYAMACKMI (puc 
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OPMCKHii) BospacT (*), MocKOMBKYy B OGO“X BHOBb OTKPBITbIX MeCTOHaxOxXKJe- 
iAX Nella NOCMEAHHH 3aleraeT SHaYNTeMbHO BbIIe NOrpe6eHHOTO YepHosema 
iKYJIMHCKOrO Beka (°). 

Bo BesakoM cayuae, OOHapyxKeHue pbIXuOro Me€M30BOrO BYyJIKaHHYeCKOroO 
Tila B THIHYHOM BEPXHEM HECJIOHCTOM NepBHYHOM siecce J[HenponeTpoBcKa 
eNCTABIACT HHTEPeC AVI NpaBHJIbHOrO peleHHA JIeCCOBOH mpoO6.JIeMbI. 

Byakanwueckhi Temes BO BCeX yKa3aHHbIX BBILMe OGHAKeHHAX o6ulayaer 
[MHAKOBbIMH CBOHCTBAMH: OH MpefCTaBAAeT BECbMa PHIXJYIO H MSATKYIO ToUTH 
AHAreHeSMpPOBaHHy!O MMpOKAacTHYeCKylO POPHy!O MOposy, JerkO oOcbinaro- 
yioCA OT MPHKOCHOBEHMA, MbWIAULy!IO Ha BETPY HW pH pacTupaHuu Mex Ly Madb- 
IMM TIpeBpalllarollyocA B TOHYAMIMH ClerKa IWepOXOBaTbili NOpOwoK. 

Ha nepsblit Bsraay mene OveHb CxXOJeH Cc JeCcOM, BCWIeACTBHe vero merKO 
JOCMATPHBaeTCA B OOHAKEHHAX; OMHAKO 9TO CXOACTBO YNCTO BHELIHee H Orpa- 
AYHBaeTCA OesleCOMaJIeBbIM I[BETOM H MeJIKOSeCMHCTOCTbIO, — BO BCeM IKE OCTAJIb- 
IM OH MpecTaBsseT YyOOKWe, MPHHUWWIHabHbIe OTMMUHA OT secca. 
TH OTJMYHA BbIpaKaloTca, MpexRe BCero, B NOMHOH HepasMOKaeMOCTH Nena, 
TOPbIM He TOJIbKO He paccbilaeTCA IPH NOrpyXeHHU B BOAY, HO, Haobopor, 
sepleeT CO BpeMeHEM H TpeBpalilaeTcH B CBA3HYIO MOposy, BCeACTBHE ero 
i[paBJIHYeCKOH AaKTHBHOCTH. Bropoe oTmM4UHe 3aKIOUaeTCA B TOM, 4TO Tene 
BePIWeHHO He pearupyeT c HCl, B To Bpema Kak slecc Bcerga OypHO BCKHMaeT 
KHcOTaMH. TpeTbuM OTIMYHEM ABIAeTCA OTCYTCTBHE y Mena nviacTHuecKHx 
301CTB: BepXHAA Ppanula TekyyecTu paBua 70—71, HwoKHAA rpanuna nwacTHy- 
9cTH.69—70, a WHCIO NacTHUHOCTH 1; Np STOM MaKCHMaJIbHad BMarOeMKOCTb 
eTaBseT 35—40%, a rurpocKonMyecKand BaxKHOCTH Bcero 0,15—0,16%. 

JlanbHekiuMMH CyUleCTBeHHBIMH OTJIMUHAMH Nena ABIAIOTCA ero ropa3jo 
SHbIMad, YEM y JIeCCa, MJIOTHOCTb H OO/bIWaA MOPHCTOCTb: OGBEMHbIL Bec O6- 
A3I[OB C HEHAPylWeHHOH CTpyKTypol KomeGserca OT 0,741 yo 0,903 (Bee qcTBHe 
rO MapaPHHHpOBaHHble OOpasubl Nena He TOHYT B BOJe); OObeMHBIM Bec 
HapyleHHou cTpyKtTypok 0,503—0,548; yqembubili Bec 2,14—2,44; Bpruncuien- 
ast NOPUCTOCTh 58—63,5%. II]pH sToM cleyeT OTMETHTb, YTO MAKPONOpHCTOCTL 
JHEMpOMeTPOBCKOM Mele BbIPAarKeHa OUeHb CaO, YTO TaKKe ABIAETCH CY- 
€CTBCHHbIM OTJIH4HeM ero oT siecca. IIpH HcnbITaHHH B OAOMeTpe Melle He 
JHapy2XKHJI TpOcaJOuHbIX CBOHCTB, B TO BpeMA Kak BbIIle- H HH KeslexKallluil 
scC OKasaJICA MpocayouHpmM (i > 0,02). 

Ilo rpaHyoMeTpHyecKoMy COcTaBy J{HelponeTpoBCKHH Menes B OOWIEM CXO- 
oH C JIECCOM, ABJIAAC THIMHYHBIM aJICBPHTOM, HO YaCTHIIbI ero Jule OTCOPTH- 
IBaHbI 110 rHApaBsHyecKOH KpynHocTuH (ppakuvsa 0,05—0,01 mm coctaBsaerT 
<OO 86%), YTO OOSACHAeTCH OJHOPOAHOCThIO MHPOKMACTHYeCKONO MaTepHawa; 
DOMe. TOTO, COjlepxKaHve (pakuHu. MesKOU mbH (0,01—0,005 mM) B nenvax 
23HaYHTeIbHO — oT3 Jo7%,a cpakiHu «rH (< 0,005 mM) copeplieHHO 
AYTORKHO — He Oosree 3%. 

KouTpombHoe ompefesieHve pasMepoB 3epeH Tela OKyJIApMHkKpOMeTpoMm 
Kazasio, YTO cpesqHHH pasmMep Hx paBeH 0,06—0,10 mM, a HaHOombuIMh — 
26 MM; pacxoxXeHve STHX JaHHbIX C Pe3yJIbTaTaMH MeXaHWyeCKOrO aHaH3a 
YbACHACTCH MaCTHHYAaTOH tOpMOM OCKOJIOUKOB OYe€Hb MOpHcTorO MeM30BOro 
‘eKJIa, H3 KOTOPbIX TereJI B OCHOBHOM H COCTOHT. BoJIbUIMHCTBO 3THX OCKOJIKOB 
DeCTABJIAeT BECbMa TOHKHe Oe€CLIBeETHbIC H BOAAHO-TIpOspayHble OCTPOYyrodIb- 
BIE IJIACTHHKM C KPHBOJIMHEHHbIM H3JIOMOM, MW TOJIbKO HEKOTOPaA.4acTb 3epeH 
aaeT TOHKOMTOMbYAaTOMH HW BOJIOKHUCTO-IWecTOBaToH dopmol (puc. |), mpH- 
1M BOJIOKHHCTOe CTeKIO CJIerKa OKpallleHO B CBeTJIbIM OypOBaTO-KeJITHIN BET, 

TlokasaTesb TIpesOMNeHHA CTeKJIa B CpeqHeM pasBeH 1,513, yMeHbIMaAch 
HavOoulee GHCTHIX H NpO3pauHbIxX 3epHax JO 1,508 HW yBeJIMYMBaschb B Culerka 
<pamienHbIx Jo 1,525. YuuTbiwBad HH38KHH yeuIbHbIM Bec nema (2,14—2,44), 
le[yeT OTHECTH ero K KHCJIbIM JIMMapHTOBbIM M OTYACTH K JIMMapHTO-alHTo: 
1M JlaBaM, TO TOJTBeEpKaeTcA H Cojjep2xaHHeM B HEM KpemMHesema (57—60%). 
reKIO B Tiellvie OUeHb CBeKee, HEPasJIOMKUBIUNEeCA; TAKYIO Ke CBeKeCTh OOHA- 
yKUBAIOT HM COJep2xKaBluveCH.B HEM 3epHa MOMeBbIX MNATOB (raBHbIM OOpa- 
IM, OPTOKIAsa H H3peqka MUKPOKJIMHA). CBexKecTb:9STHX MHHepasOB, HapAAy 
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¢ IIpHCyTCTBHeM 3epeH allaTHTa M HEKOTOpbIX BOJHOHEYCTOHYMBbIX MMPOKCeHO! 
H aMpuOOs10B, MPH HHYTOMKHOM (Yo 3%) coqepAaHHH PHHUCTHIX MPOAYKTOE 
BbIBeTPpHBaHHA,— CBHJeTeIbCTBYeT O TOM, YTO JHEMPONeTPOBCKHH Melled MOCcwHE 
ero BbINAaJeHHA H3 aTMOC@epbl He NOABepraJicA CKOJIbKO-HHOYb 3HadHTeJIbHBIN 
j[MareHeTHYeCKMM . H3MCHEHHAM B pe3yJIbTaTe BbIBEeTPHBaHHA HW NOYBOOOpaso- 
BaHHA. 

Mexyy TeM, WHpoKO pacmpocTpaHeHHad CcpeJH NOYBOBeAOB u reorpador 
leJOBHa/IbHad, HIM MOUBeHHag runoTesa Mpouexomyenua siecca JI. C. Bepra (*) 
WonyckaeT BeAyMy!0 POJIb MOLLHBIX TJIyYOOKOMOUBEHHBIX MpOlleccOB, MpHBo- 
AAULAX K TpeppallleHHio B Jecc 
JIOObIX M@CTHBIX MeJIKO3€p HHCTBHIX 
nopok B pesybTaTe UX «o6uec- 
COBaHHA». CoBeplieHHO O4eBHI- 
HO, 4TO eCJIH Obl TakOro posa 
rlyOOKONOYBEHHBIN Mpouecc «o6- 
JIeCCOBaHHA» MMeJI MeCTO B TIpH- 
poge, TO BYyJKaHWYecKHH mened 
Hev30e2%KHO mpHoopen Obl Bce 
cBolcTBa Jlecca, 4Yero B JeHCTBH- 
TeJIbHOCTH HeT. | 

Hasuune B THNHYHOM  slecce 
IpocsoeB HeuareHe3HpOBaHHOTO 
ByJIKaHHyeckoro Mela HaxXOJUT- 
CH B ABHOM IIpOTHBOpeyHH UC 
rHMOTe30H «MYCTbIHHOrO JHareHe- 
3a» (3, 8), mMocKobKy Menes He 
uMeeT HHKaKHX MIpH3HaKOB <Iy- 
CTBIHHOrO JjHareHe3a», jarxKe He 
BcKHllad c HCl, He ropops yxxe 06 
arperaTHOH CTpykKType, coBep 
IJ€HHO HeECBOHCTBEHHOH JHemIpo- 
TI€TPOBCKOMY lelJy. 

CpexecTb CTeKJIa H MOJIGBbIX 
1umaTOB, PbIXJIOCTh ena ero 
CHOCO6HOCTh TBePJeTb H WeMeH- 
THPOBaTbCA NO BOOK BCE 
CTBHe OONbIUOH rHApaBNuyeckon 
AKTHBHOCTH C MOJHOH Ope AeJICHHOCTbIO FOBOPAT IIpOTHB rHNOTesbl AKBaJIbHOTO 
reHe3Hca Me€pBHYHOrO CTpYKTYpHOro JIecca, TaK KaK eCJIM Obl OH Obl OTIOMKEH 
BOJOH H NOABepraJicA IMTebHOMY YBJaxKHEHHIO B YCJIOBHAX TYMHHOrO KJIH- 
Mata, COJep2KalJHHcaA B HEM BYyJIKaHHY¥eCKHH Nened BCIeACTBHe WeMeHTalun 
YaCTHIL AMOPMPHbIM KPEMHE3CMOM Hev3OeXKHO MpeBpaTHJICA Obl B TBEPbI WHa- 
reHeSHpOBaHHbI Typ HAH TYPPHT, NOAOOHEIN COBpeMeHHBIMTYyaM ByJIKaHH- 
yeCKHX OOJlacTeH C BJlaxKHbIM KJIMMaTOM. 

Bce cBolicTBa NeM30BOr0 BYJIKaHHYeCKOLO Mela, 3aKJIOUeHHOPO B THIMYHOM 
HECJIOHCTOM BOJOpa3sesbHOM siecce nepBoro (6yrcKoro) apyca Br. J{Hemponet- 
POBCKe, HaXOJATCH B NOJHOMCOOTBETCTBHH C OCHOBHBIMH Il0J1O2Ke HHAMH BETPOBOM 
runotesbi B. A. O6pyyesBa 0 TOM, UTO «MepBHUHbIt JeCC HMeeT S0OBbIi reHesHe 
HM MpeCTaBJIAeT KOHEYHbIM MPOYKT MeJJICHHOTO pepbIBHCTOTO HakoOrMJIeHHA 
aTMOcHepHOH IIb Ha CyXOl TpaBAHHCTOM cTenH B YCMOBHAX Cyxoro KJIH- 
Mata...» (7). | 

HcrounukoM MapoKsacTuyeckoit aTmociepHOH MbIIH, 3a CueT KOTOPOIi! 
OOpasoBaJIcH AHeEMponeTpOBCKH Nene, HeEOOXOAMMO CUHTAaTb JMMapHTOBble W 
JHMapHTO-alMTOBble aBbl, BLIOPOLWeHHble BYKaHaMH LlentpaabHoro KapKas3al 
1H60 3akaBka3bA B MO3AHeMJIeHCTOWeHOBOe BpeMA, YTO TOATBepxaeTCH Has’ 
XOJKaMH aHaJIOrHYHOrO ferlsla B BeEpXHel YaCTH JeECCOBOM TOM 61H3 CTAaHHUb 
Temwx6exckoli Ha CepepHoi Kapxkasze (°) 4 B siecce, NOKPbIBalollleM JpeBHe* 
S3BKCHHCKHe OTIOKeHNA c Didacna crassa Eichw., D. baeri Gr., Monodacna! 
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ttica Eichw., Adacna (Hypanis) plicata (Eichw.), Lithoglyphus caspius 
m., Micromelania caspia (Eichw.), Caspiella eichwaldi (Kryn.) u apyrumu 
NHHCKMMH (bopMamu Osn3 c. JKypKyseurb! B BosrpaycKom paiioue 
[aWJIbCKOH OOacTH YCCP (, °). ° 


Ifocrynuao 
28 III 1956 
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1H. HW. Anapycos, Tp. CII6 o6m. ecrects., 25 (1997). ? JI. C. Bepr, Kaumar 
usnb, 1947. § H. Il. Bacuabespexku it, Tp. Muctr. reon, AH Y3CCP, 8. 8 (1952). 
_K. S3amopui, IIpo snaxigkn ByaKaHivHoro nonmeny B YeTBePTHHHHX BiAKNAaqax 
mcbKAPCP, YCPP ta Boponespx. 06. PCOCP. Uerseprunnuli mepiog, B. 12 (1937). 
. H. Kap aos, Ipupoga, Ne 4 (1951), © A. H. MocxsBurtauna, Mar. no verBep- 
1. mepvony CCCP, B 3, 130 (1952). B. A. O6pyues, Broaa. Komucc, no usyy, uerBep- 
i, mepHoga, Ne 12, 5 (1948). § B. B. Tonos, Braa, Komucc. no usyy. uersepTuyn. 
fiona, Ne 19, 50 (1953). 9 Tl. A. Il1papocaasbuaes, O.M. Aumenec, Tp. Jle- 
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Jlonsager Axagemun nayr CCCP 
1956. Tom 111, N 6 


PEOJOLH) 


VM. A. KOHFOXOB u fr. H. KOMAPJHHKHHA 


K BOMPCCY O PEFHOHAJIbHOK JIMTOJIOTMH BEPXHEFOPCKUX 
KAPBOHATHbIX OTJIO)KKEHHM CEBEPO-BOCTOUHOFO KABKA3A 


(I1pedcmaeneno axademukom C.°H. Muponoco.m 15 VI 1956) 


B crpoeHHu BepXHefopcKHX OTIOKeHHH ceBepo-BocTouHOorO KaBka3sa Mp 
HUMaIOT yYaCcTHe Ba CYII€CTBEHHO OTJIMYHBIX [pyr OT Apyra AMTONOrMYeCKE, 
KOMIMIe€KCa, @ HM€HHO: HHKHHM KapOOHATHO-TeppHreHHbIM, OTHOCAULMMHCA Ti 
BO3pacTY K Ke€JIMOBeHCKOMY Apycy, WM BepXHHM CysbdaTHO-KapOonaTHbih, 
HHMAIOWLW MOpOsbI BCeX OCTAJIbHbIX APYCOB BepxXHelwpcKoro oOTyena. B Ma 
HepaJIOBOACKOM paloue u TOxkHom JlarecTane TeppHreHHble OTOKeHHA NOME 
JIAIOTCA HM B COCTaBe BepXHerO KOMIIVJIeKCa. 

TlaneonTomornueckhe aHHble 10 BepXHEIOPCKHM KapOOHAaTHBIM OTJIOKeCHHM 
Jjarecrana, CepepHot Ocetuu u Ka6Oapybl aloT BO3MOXKHOCTh YTECPXKLaT 
YTO Ha 3TOM TePPHTOPHH MPUCYTCTBYIOT NOPObI BCeX APYCOB OT OKCHOPACKO 
JO THTOHCKOTO BKJOUNTeIbHO (7, * 8). OqHako kpaiiHe peqKce HaxoxKJeHk 
OCTaTKOB MCKOMaeMbIX OpraHH3MOB-B H3BeCTHAKAX HM JOJOMUTAX 3HAUHTeJIbE 
3aTPYNHAeT BbIJeeHHe APYCOB NO MaJeOHTOJIOrHYeCKHM JlaHHbIM, H STO COcTO 
TeJIbCTBO IpHBOJWT K HeEOOXOAMMOCTH YCJIOBHOrO BbIJeJIeHHA B pAJe paliouo 
cTpaTurpauyeckuX eMHHI, Ha OCHOBaHHH COMOCTaBJIeHHA OT paspesa K pag 
pe3y XapaKkTepHbIX JIMTOJOPHYeCKHX CBUT, JIA KOTOPbIX BO3PacT ONpeyeseH Tt 
€MHHYHbIM HaxOJ[KaM PYKOBOAAWeH dayHbl. 

B mpefesmax cepepHoro ck0oHa KaBka3a BepxXHelopcKHe KapOOHaTHble O1 
JIOMKEHHA NPOCJIeKMBAIOTCA MOUTH Ha BCeM e€FO MPOTAXKeHHH, IPH ITOM MONO 
BbIXOJOB HX Ha NOBeEPXHOCTH HaHOosee pacimMpena B JlarecTane, OTKy]a OH 
MOCTeNeHHO CyKHBAeTCA K 3anagqy — K Ipo3HeHcKOH O61., Cepepo-OceTHHCKO: 
ACCP u Ka6apyuucxon ACCP. 3yecb OnM BMecTe C NOpOaMu BaNaHxKuHA CHa 
ralor BeJIMYeCTBeEHHbIM CkasIMCTbIn xpeOeT, JOCTHrarwlul MecTaMH BBICO 
cBpllue 3500 M Hal YpoBHeM Mops. 

HanOonee THNMYHO BepXHeIOPCKHe KapOOHAaTHble OTIOMKeEHUA PasBUTBl 
mpeyesax Cesepuoro Jlarectrana, [posnencKol 06., Cepepo-OceruucKolt ACG 
u Ka6apguncxol ACCP, rye npucytcTByoT nopoybl BCeX sApycOB, HMerOUIH 
HavOOJIbIIMe MOUHOCTH Jin Bcero Kapkasa (puc. 1). 

Haunuaetcsa cybaTHo-KapOoHaTHblii KOMMJIeKC OTNO%KeHHAMU OKCoOpA 
ckoro sipyca, HenocpeCTBeHHO HasleraiolluMH B Cepepo-OceTuncKol ACC 
u Ka6apquncxoh ACCP na kpunonjuble OpeKuneBHHble U3BECTHAKH CpeqHer 
WM BePXHEeTO KeJIIOBeA O€3 SaMETHBIX CJIeEAOB CTpaTurpaduyecKoro Hecorsmach 
TaM, Te STOT KONTAKT yJa0Cb HaGslOfaTb, PaBHbIM OOpa30M 10 pp. Tepek 
Apyon, Ypyx, Uepex, Yerem, Baxcan. B J\arecrane ornoxKenua oKcopy 
NOACTHNAIOTCA MePreJIbHO-PIMHUCTHIMH TOpOaMH BepXuHeroO KewOBes. CH 
raeTcA ApyC B OOJbUIMHCTBe paHOHOB CBUTOM MeJHTOMOp@HBIX GUTYMHHOSH 
U3BECTHAKOB, TMeNeJIbHO-Ceporo IlBeTa C NOBEPXHOCTH BbIBETPHBAHUA HM YepHBl 
B CBE2XKeEM H3JIOMe, HECJIOHCTHIX MACCHBHBIX HIM TOJICTOCIOMCTEIX, H3aloull 
IpH yape peskuli 3amax KepocnHa. XapakTepHO HasMUHe B M3BeCTHAKAX MHOTE 
THCJICHHBIX KPYINHbIX BKJNOUCHHH TeMHO-CepbIX HM OypbIX KpemuHeli. 

B BOocTOuHOM HalipaBJeHH M3BeECTHAKM Ha yuacTKe Mexyy pp. Tepexk 
Acca 3amellaorcs JOOMHTaMM C TOAUHHeHHBIMH pocJloaMU rlesHTOMOp@HBI 
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PeCMHEeJIbIX H3BECTHAKOB. 


Ae IYHKTOB, OcObeHHO B IOx- 
M .Jiarecrane, OHH nOmHOCTHIO 
KJIMHMBalores. 
BuyuMo, B OKC*OpACKHH Bek 
»puTopua CegepHouw Ocernuu u 
OapyuHcKoH ACCP sapasasmach 
CTOM MaKCHMaJIbHOrO TIporu- 
HHA Ce€BEPO-KaBKa3scKOli reo- 
HKJIHHan. Syecb HakalliHBa- 
Cb OCaKH HaHOOJIbIUel MOLI- 
cTH. Bo BuHelrHelt 30He (6ac- 
iH p. Masaka, p. Unpax-vaii B 
recTaHe) 3TH H3BeECTHAKH OKa- 
IMCb 3HAYHTeJIbHO OlecuaHeH- 
MH 3a C¥eT MaTepHadla, CHOCH- 
PO C IIPHNOAHATbIX YyUAaCTKOB 
eIKABKa3bsi. B mpeyesax 
culeqHero OypeHHeM CKBaxKHH 
page ydacTKoB (rr. UepxKacck, 
C€HTYKH, CTaHHubr HarytcKkas, 
‘BHHHOMBICCKaa, Cenrnuees- 
an, Cepepo-CrapponospeKas, 
lATOBCKaH), YCTAHOBJIeHO MOWJI- 
2 OTCYTCTBHe OxkcopycKHx 
1O2%KeHHH. OTcyTCTByIoT OHH 
B MunepasiopoyqcKoM yuacTKe 
sepHorO cKsOHa (pp. . [loyxy- 
K, OwikakoH,  AsHKaHOBKa, 
Ma), COCTaBJIABIUeM B TO BpeMA 
1aCTb KpylHOro monepeyHoro 
JAHTHKJIMHAIbHOrO NOWHATHSA, 
IMBUIerO CeBepO-KaBKa3CKYIO 
\CHHKJIHHab Ha Ba UaCTHbIX 
ceHHa. 
Bpnue oOTsIO*KeHHH OKCopya 
leraloT WOpObl WY3HTaHCKOrO 
yca, lpej[cTaBJIeHHble 3epHH- 
IMH J[OJIOMHTaMH, B MeHbILel 
De H3BECTHAKAMH, OOBIUHO OT- 
TaIOULHMHCHA BbICOKOH TMOpHCTO- 
10 H KaBepHOsHOcTbIO. B CeBep- 
4 OcetuH u Ka6apye mopoypl 
ITbl HMeIOT HanOoubluee pa3- 
rHe, JJOCTHraH MOULHOCTH B 
J—450 m. Orcroya Ha6mrojaet- 
MOCTeMeHHOe BbIKJIMHHBaHHe 
[X OTJIOKeHHH B 3allaj[HOM H 
‘TOUHOM HallpaBseHuax. B Oac- 


| MouHocTb UX CyUecTBeEHHO COKpawlaeTca K 6ac- 
any p. Apapcxoe Kolicy u ee npuroKam B Lleutpaibuom JIarecraue; 
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~ H3BCCTHAKH OOJIHMTOBBbIEC} 3 ii H3BeECTHAKH OplraHOreHHble; 
H3BCCTHAKOBOQ-AOIOMUTOBbIe Opekunu; 9 
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ine pp. Uerem u BakcaH MOMHOCTb 9TUX OTOXKeHUM COKpamlaeTcH BO 130— 
110 m, Ha p. Manka—yo 100 m (r. KanyoKan) u 60 m (r. BepMampit), B 6ac- 
He pp. KyOanb u Iloyxymok — coorgetcTBeHHo 40 uv 10 mM. B mocuteqHux 
7X palionax Apyc cs102%KeH MpeHMYyMleCTBeEHHO NecuaHHKaMH H TeCuaHHCTbIMul 
secTHaAKaMH. B [IpuKucoBoyickom pavoue no pp. Bepesoska, AJMKaHOBKa, 
KAKOH OTJIOMKeHHA ITOTO Apyca OTCYTCTBYIOT. OTCYTCTBYIOT OHH H B pau- 
» CrapponosbeKoro IIpeqkaBka3bA B paspesax YKa3aHHbIX BbIllie CKBAKUH- 
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HL Gee AO ee 
-eed OJOHHOaLODIIAWHed I ILovIrgo 
— J] ‘Woven yeHxded @ HHI 
xiqiioanod.sel W ‘xidiouleaeds 
YILIUHEHIOU OLIVh ‘AOQLHNOLOY 
AOMBHLOOMESH BuLHaeed OJOHHO 
-InemAwvedn qLoergqo — Of -WHh 
-yodg H @ONBHLOeden ‘AOLMNOLOL 
AWBOIoOdu 2 HUI XIGHLoaMOdLoeu 
buLuaeed OJOHHOaLoaMAWHEdU 
qioergo —6  ‘xIsHeoHdedex =H 
xiquyudeunyedg oLoeh “dOLHW 
ool HW SONBHIOedeH BHLUaEed 
OJOHHeaLOOMAWHEdL ALOeLQO — § 
‘gOMBHLOOdEM HW HHI XISHLOATIOH 
eda XIGHHREOOUNIes “AOMHHPHO 
-ou xialovudeeoghds ‘aoLnreae di 
BuLvaeed OJOHHOSLOBMAWHEdU 
qioelrgo — J ‘dOMBHLOO@EN H HUI 
XIGHLoaToHoedy XITHHeSOOUA I 
-ve ‘AOMMHPROOU xIGLonHdacogAds 
BuLuaced OJOHHOaLOoMANHOd 
qLoelrgo — 9 ‘qOOUHI *HHICI 
XIGHHPAOOUHIVE SOLHNOLOY BHULHE 
-eed OJOHHeaLoemAWHedU dLoeIr 
sate ‘goouHt ‘aOuBHLOOaeH 
‘GoLHWOLOY BuLHaeed OJOHHOdLO 
-omAWHedi dLoelrqo — # ‘dOUBH 
-ID0a6H XIGAOLULLOO ‘XITHHOWOLQO 
OHHOIOHeIdO BULUsEed OIOHHOdLO 
-gmAWHedu dLloelrqgo — ¢ ‘aOUHL 
xuikdy dOMBHLOOdeH = XISLOHh 
u  xigHdowoLulroll wbulvaced 
OJOHHOdLOaMANHOdL qLoergo 
— ¢ ‘HaLOOHMION XISIreN sOuBO 
BUHOLUONeH HH HMAD YONoRIeL 
-ouvadu dLlorirgo — J ‘BIEeNdey 
-Yed]] OOHnOLOOg H vEerNaey 
PHOS OJOHdedsd WHO XOULO 
xuNoHoLni-rdodoxo * unJOvoLHlr 
BELGE BeNIOhHLENEXD “G “Hd 


akO€ 2K BbIKJIMHMBaHHe JYS3HTAHCKUX OTJIOMKEHHH MPOHCXOAUT HU B BOCTOUHOM 
alipaBleHuH. B Oacceline p. Uantbt-Apryn B Uepubix rcpax oHM mpeyctas- 
SHbI B HH2KHEH YACTH 3CPHUCTHIMH KaBe pHOSHBIMH JOJIOMHTaMH (60 M), BbILe— 
AKHMH 2K JOJIOMHTAMM H U3BeCTHAKAMH C MCIHbIMH TOpH30HTaMM OpeKkyuit 
20 Mm). Takoe xe crpoenne HaOmogaetca no p. Anguiickoé Kolicy u xpe6ry 
ala-Tay Ip HEKOTOpOM yMeHBIeHHH MCWHOCTH OTMOKeHHH. B Gosee toro- 
SCTOUHBIX palioHax Jlarecrana NpoMcXOAUT JabHeliliee yMeHbINeHHe MOLLHO- 
fH MOpo sApyca, H BO MHOrHX NyHKTaX 3TH OTJOMKeCHHA BbIKJIMHUBAIOTCA 
DJIHOCTbIO. 

Bpiluevlexkalllve BepXHeJTY3HTaHCKHe HW KUMePHJVK-THTOHCKHe OTOXKeHHA 
epepo-OcetuHckot ACCP nu KaOapguucxoi ACCP coxenbl mpeumymect- 
>HHO OOJIHTOBbIMH, MIC€BJO-COJIMTOBbIMH, CPraHOTeHHO-COJIOMOUHBIMH H3BeCTHA- 
aMH. Bpiiuie cpequ STHX PasHOCTel HOABAIOTCH NMACTbI 3CPHHCTHIX JOJIOMUTOB 

H3BeCTHAKOB. 

B Ka6apguncxon ACCP (pp. Yepex, Uerem, Bakcan) cpequ KHMepHJ2K-TH- 
DHCKUX OTJIOMKEHHH Ha PasHblIX YPOBHAX NOABJIAIOTCA MOILHbIe JIMH3bI PHICOB. 

B s3alaqHoM HallpaBsienuu or Cepepxoit Ocetnn nu KaGapquncKxoli ACCP 
yp. IlogkyMox, Omkakou, Kyma, Ky6anb) MCOLHOCTh APyCOB 3aMeTHO COKpa- 
aeTCH, H KapOOHAaTHble OTJIOKeCHHA TOCTeEMEHHO 3aMellaloTCA TeppHreHHbIMH 
PaCHOUBeTHbIMH OOPa3s0BaHHAMH, YaCTO Take 3arHNCOBaHHbIMH H COsepKa- 
MMH JIHH3bI rumcos. []pumepHo Takad %Ke KapTHHa 3THX OTOKEeHUI MpocJe- 
‘HBaeTCA B BOCTOUHOM HalipaBsieHHH. MouHble rHMCOBbIe OTJIOXKeHHA C Mpo- 
NOAMM 3arHICOBaHHbIX PIHH H aJleEPpOJHTOB OTMeYaloTca m0 pp. Uantpi-Apryn, 
Hyulickoe Kolicy, Uvpax-Uali, Camyp. Bce sTo no3sBomAeT CUNTAaTb, UTO aHa- 
OPH KHMepH2K-THTOHCKUX OTJIOKE HHH MPHCYTCTBYWT H B peyestax J,arectana, 
e3KO COKpalilaiCb B MOMLHOCTH B WeHTPaJIbHbIX MH 1OKHEIX palioHax ero. 

Bce yKa3aHHble BbIIMe OCHOBHbIe H3M€HEHHA COCTaBa BeEpXHEIOPCKHX Kap6o- 
ATHBIX OTJOMKeEHHH OKC*OPACKOrO, JY3HTAHCKOTO, KHMEPHJXCKCO HW THTOH- 
KOrO APYCOB OTOOpaxKeHbl Ha MOCTPOeHHOH HAMM CXeMaTHYeCKOH KapTe JIMTO- 
OrHuu (pHc. 2). 

B cmene mopoX 10 pa3spe3sy BepXHel IOpbl MOMKHO 3aMeTHTH OMpejeJeHHy!O 
AKOHOMEPHOCTb, yKa3biBatollly!O Ha OCOlllee HalpaBJIeHHe Npowecca ocayKOHa- 
ONJICHHA, COrMACYIOWYICCA CO CXEMOH Me€XaHHYeCKOH HW XHMHYeCKOH Auddepeu- 
vaunu m0 JI. B. Ilycropanopy. Baipaxaetca OHa B TOM, UTO TeppHreHHble MOp- 
KHe OTJIOXKCHHA HHXKHELO Ke JJIOBeA CHaYadla CMEHAIOTCA TeppHreHHO-KapOoHat- 
bIMH MOPCKHMH OOpa3s0BaHHAMH CpeHeroO HW BepXHeYLO KeJIJIOBeEA, a 3ATEM MOP- 
KUMM YMCTO KapOOHATHBIMH OCaKaMH OKcdopyckoro apyca. Ewe Bblllie pa3- 
HTbl M3BECTHAKOBO-JOJIOMHTOBbIC, MPeCHMYLIeCTBeEHHO JlaryHHble OTJIOXKeHHA 
y3HTaHa, UH, HaKOHell, B BepXHeH YaCTH Pa3spe3a pacnpocTpaHenb! NpHOpeKHO- 
OPCKHe MeJIKOBOJHbIe OCAXKH, Cpe AH KOTOPbIX MPHCYTCTBYIOCT MOILHble M1acThI 
ancoB. MectraMu HaKOMJIeHHe OCaKOB B BEPXHEIOPCKY!O SNOXY 3aBepLIHJOChb 
OPMHpOBaHveM JlaryHHO-KOHTHHEHTAaJIbHbIX THICOHOCHBIX, KPaCHOUBeTHbIX 
IHH UW aJleBpOJIHTOB. 


MocxoscKHlt rocyapcTBeHHbIli YHHBepCHTerT Tlocrynuno 
um. M. B. JlomoHocoBa 13 VI 1956 
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FHAPOPEOOL AF 


B. H. KOPLLEHWWTEHH 


HEKOTOPbIE BOMPOCbI POPMHPOBAHHA NOASEMHbIX BOX | 
MAWKONCKHX FOPH30HTOB WEHTPAJIBHOrO 
M CEBEPO-3ANAJHOrO TMPEXKABKASb iA 


([Tpedcmaeaeno axademuxom C. H. Mupoxosoim 13 VI 1956) 


JlerayibHoe usyyeHve NOZeMHbIX BOA XafymcKoro ropu30Hta Llenrpanbuore 
TpeqkaBka3bA BbIABMJIO, BaxKHeHuIMe UX OCOOeCHHOCTH: PHpoOAuHaMuyecKhe, 
‘HApOXuMHYeCKHe, reOTepMHYeCKHe, a TakKe YCTaHOBHJIO OCHOBHbIe YepThl 
pagoHacbiljeHHocTu (7°). ; 

Tlonyyenuble JaHHble MOSBOJAIOT pacCMOTPeTb HEKOTOpbIe BOMpOCcb! ops 
MMpOBaHHA STHX BOX. II pu 9TOM BAXHEHLIMMH ABJIAIOTCA: YCTAHOBJeHHe OO1aCTH 
NUTaHHA HW HaupaBJeHHA ABY2KCHHA MOJ38eMHbIX BOA, POPMHPOBaHHe UX COE 
BOrO H ra3s0BOro COCTaBa, a Tak?Ke OCOOeHHOCTeH TemnepaTypHOro perxKHMa. 

Ha neppom stane uccieqopaHuaA B Llentpanbnom IIpeqkaBkasbe BbIABJeM 
MOTOK BO], B XAQYMCKOM TOPH30HTe, HallpaBJICHHbIM laBHbIM OOpa30M Cc sala 
fla— woro-3alaqa Ha ceBepo-BocToK (puc. 1). Mcxoyupie dbakTbl, MeTOANKa F 
pe3yJIbTaTbl HcceqOBaHHli OCBeIeHbI HaMM pauHee (°, °). OqHakO orpaHHdeH= 
HOCTb H3y¥aeMOro palOHa C 38allala He NMOSBOHa ONpeeMTb OOAaCTb MHTaq 
HHA XalyMCKOrO POPpHSOHTAa, HaMeYaBIywCcA B pejetax CeBepo-3anaqnorg 
Kapka3a. Ha BTopoM 9Tale H3y4eHHIO MoyBeprca paliOH, pacnosoxXeHHBIM 
K 3amayly OT MepHyvaHa r. ApmaBupa BIIOTb JO BbIXOJOB MOHOKMHHAJIE 
Cepepo-3anaqHoro Kaska3a (pvc. 1). Mmewuruiica cdbaxTuueckuli maTepual 
aHaIM3HpOBasIcA Kak C TreomOorMyecKOH, Tak uM Cc ruyporeomornyecKkol ToeK! 
spenua. UpesppluaiHO BaxXHbIMH ABMJIMCb TaKHe BOMPOCHI, Kak HallpaBJieHHe| 
pacmpocTpaHeHHA NOMOCHI MeCaHO-aJleBPOJHTOBBIX MOpoOy (cay allluX OCHOBs! 
-HBIM pe3sepByapOM JIA BOA XayMCKOrO TOpH30HTAa), a TaK»%Ke COCTaB XajyMe| 
€KHX OCaQKOB Ha MOHOKJIMHaH H UX FHNCOMeTPHYeCKOe MOMOXKeHHe. ' 

XajyMcKvWe OcaqKH B Tomoce pacmpocTpaHeHua MOHOKsMHanH CeBepor 
Sanaquoro Kapka3a H3yYeHbI JOBObHO MOApo6HO. OGHaxkasncb Ha aGCOJOTHBIX 
OTMeTKax Nopagka 300—600 M, OHM TIpeCTaBJIeHbI Ha BbIXOaX, Kak IIPaBUJO,| 
rivHaMu. OcoOeHHocTbh 9Ta XapakTepHa Jia Bcero Cesepnoro Kapxa3a. Bee! 
STO CBHAeTEIBCTBYeT O TOM, YTO CKOJIb JasIeKO Ha loro-3alay HH pacmpocrpas 
HANAaCh ObI WHpOKO pasBuTand B LlenuTpastbHom IpeyKapKkasbe momoca mecuaHo= 
AJIEBPHTOBbIX OTJO%KeHHH XayMCKOrO ropH30HTa — Ona He ocTuraeT O6HAs 
*%KCHHM MOHOKJIMHaIH UM PauWasbHO 3aMellaeTcaA rauHaMy, Oyqyuu 3anevaTana 
Mex]y HuMH. Hayo ormerTuTb, 4TO B HaCTOMIIee BpeMA BCe 2%Ke OCTaeTCH HeH3= 
BECTHBIM MCCTONOJOKEHHE 30HbI BbIKJMHHUBAaHHMA PaCCMaTPHBaeMBIX TectaHO= 
AJIEBPHTOBBIX OCAQKOB XaflyMckKoro ropu30HTa. M3BecTHo sMIb, YTO 30Ha 3TA 
pacliomaraetca toro-3amaquee r. ApmMapupa, He JocTurasd mp STOM IWMpOTBh 
r. Maikona. B ronoce Mexjy STHMH TyHKTaMU ray6oKoro OypeHHA He NpOBO= 
unocb.. Haxkuve ropu30HTbI MalikoncKol cepun, Cy Aa NO aHHbIM celicmuyecKUX 
pador, salerator 3fjecb Ha rayOuHax nopayKa 2200—2500 m (puc. 2). ; 

Ha ocnope 1302KeHHOrO MpuxoquTcs KOHCTaTHpOBaTb, YTO XajyMCKHE 
OTJOMKEHHA, OOHAKaloulvecA Ha MOHOKJIHHatH CepepHoro Kapka3a Ha OTMeT 
Kax 300—600 M, B cHTy CBOero ruiMHUCTOrO cocTaBa He MOrYyT CJIYXKHTb 06 
WacTbIO MHTAaHWA NOTOKA, OOHAaPY2KeHHOrO CTOJb ABCTBeHHO B LlenTpambHoM 
[Ipeqkaskaspe (5). Takum o6pa3om, mombirKa Halitu O6macTb NMTAaHuA xaylyM 
€KOPO BOMOHOCHOrO TOPH3OHTa Ha OCHOBe OObIYHOM CXeMbI CTPOeHMA apTesu 
aHCKOro Oaccelina He YBeH¥alacb ycreXxoM. 
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TlockonpKy HallpaBJeHHe MOMCKOB O6w1acTH HHTAHUA Xa YMCKOrO ropH3soHTa 
Cenepo-3anaquom Kaska3e aPryMeHTHpOBaHO (akTHYeCKHMH JlaHHbIMH 
), BbIABHIaCh HEOOXOJHMOCTB PaccCMOTpeTb Jp yrHe TOPH3OHTHI, Culararollue 
‘Obl KOPCHHBIX TOpOA MOHOKIHHaIH. TlouaTHo, uro HaNO@sbIUMI HHTepec 
ACTaBJIANH WI HaC TOPH30HTHI, C102KeHHbIe MIPOHULaeMbIMH TOpoyamMu 
BCHKOrO COMHEHHA MHTarwollvecd Ha MOHOKJHHaIIN. [Cuypapauyeckas CBA3b 
MX TOPH3OHTOB C XayMCKHM MOTJa ObI OOBACHUTH HasH4He B HEM DOTOKA 
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_ 1. IpuxuunuanbHoe B8aMMOOTHOMeHHe MecuaHbIX TOPH30HTOB MalikoncKol cepuu Lleur- 
sHOrO Hu CeBepo-Sanayuoro I1peqkaBka3bA C TOUKH 3PeHHA BO3MOX*KHOM UX THApaBsMVecKoH 
sH: A — 30HA Ppa3BHTHA PIMHHCTHIX OCAKOB, 6 — 30Ha MPeHMYUIeCTBeHHOrO pasBUTHA Pun 
S3HAUHTeEJIbBHOH POH MeCYaHO-aJICBPHTOBHIX OTJIOXKeHHH, 6 — PIaBHasA MomOca MecuaHoO-aJeB- 
BLIX OTJIOMRKECHHH XAYMCKOFO FOpH3OHTA, 2 — 30HbI PaSBHTHA MeCYaHbIX OTORKeHHM CpesHero 
Koma, 0 — BbIXOJ[bI Ha MOBePXHOCTb MeCuaHbIX POPH3OHTOB CpesHero Malikona, e@ — BarKHell- 
THApOreoMOrHyecKNe CKBAKUHI, Cc — THAPOUSOMbe3sbl XayyMcKorO TopHsoHTa, 3 — Ha- 
JABJICHHE JBYXKCHHA BO MaikKoncKux ropH30HToB; AB JHHHUA Ipobusa (cM. puc. 2) 


BeMHBIX BO. Han6oubuivii MHTepec BbISBAaJI Cpe HeMaHKONCKHH POpH3oHT, 
FOILMH WIMpoKoe pacmpocTpaHenue Ha CeBepo-SanayHom Kapkase, npexye 
ro MOTOMY, UTO K O6HAXKeHHAM STOTO TOPH3OHTA Ha MOHOKJMHAaIH IpHypoue- 
OOWMpHble BLIXOAbI NecuaHbIx nopoy (cM. puc. 1). [leppBpre u307MpoBaHuble 
(OJ[bI Cpe THEMAMKONCKUX Ne€CKOB OTMEUAalOTCA B palione r. XayepKencKa. Mex- 
cranuuamu Hedranok u WWupBancKol mecuanble BbIXOJ[bI y2xKe 3aHHMAaIOT OO- 
DHYIO TeppUTOpHO, NOCTHTatolly!o 25 KM*. OjHakO CaMbIe€ MOILHbIe BbIXO[[bI 
YaHbIX Cpe HeMaliKOMCKHX OTJOKEHHH HAYHHAIOTCA HECKOJIBKO 3atiayHee CT. 
MKETHHCKOM, IpOTATHBaACb HeMpepbIBHOH Moocoli Ha BOCTOK (cM. puce. 1). 
HIHOCTbh Me€CUaHbIX TOPH3OHTOB BapbupyeT OT HECKOJIbKHUX J[ECATKOB MeT- 
yo 200 mM. OGmlant nNTOWatb OOHaxKalolluxXcCH Ha NOBeEPXHOCTH MeCuaHbIx 
M30HTOB JocTHraeT He MeHee 200 xM?. TmcomeTpHueckHe BbICOTHI pac- 
TPMBaeMBIX BbIXOJOB BapbupywT B pexesax 300—600 M Hay ypoBHeM 
a. UmenHo Takue a6cOJOTHble OTMETKH O6acTH NHTaHHA MOryT OObACHHTb 
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BbICOTY HallopOB NOSeMHbIX BOA XayMCKOrO TOpHsOHTAa Lleutpaspuoro IIpex: 
Ka3bA. 
oe lenge rOpH30HTbI CpefHero MalikoNa, KaK 9TO yCTaHOBJeHO OypeHuem 
TIpOCJIe2KHBAIOTCH: B CEBEPHOM H CeBePO-BOCTOYHOM HallpaBJeHNAX, MPH STON 
OOHAapyKHBaeTCH UeTKad TeHJCHUMA K UX PallHa/bHOMY 3aMelleHulo IMHaMH 
BecbMa BaXKHbIM ABJIACTCA BOMPOC O TOM, CKOJIb JasIeKO B CeBEPHOM H CeBepo 
BOCTOUHOM HalipaBseHHAX MPOTAPHBaIOTCA TlecuaHble TOPH3OHTbI cpeHer’ 
mafixona. Kondburypauuad MHHM BbIKJMHMBAHHA NOCeAHUX TOYHO HeMSBeCTHa 
HuxTo He MOXKeT OTPHUaTb BO3MOXKHOCTH HaJIMYHA OTCJIbHbIX TeCdaHbl} 
Mosc, MpOcme*KUBAIOWMXCA JaseKO Ha CeBepO-BOCTOK MO HampaBJIeHHK 
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Puc. 2. Tugporeonoruyeckuh npodusab no anHuH AB. OrHouienHe ropH30HTasbHoro macuiTa6 
K BepTukambHoMy |: 50. 1 —Tepuuuckni dyHqaMeHT — CulaHUbl, KBapUHTbl; 2 — HHKHE. 
MeJI — IIpeHMYLeCTBeHHO TJIMHbI; 3 — BepxXHHit MeJI — H3BeCTHAKH, W3peKa mecuaHKy 
4—6 — maneoueH — lecuaHuKH, asIeBpOuHThI (4), IPCHMYIMECTBEHHO MeCuaHO-rJIMHUCTHIe OTMOME 
Hua (5), MpeHMYWeCTBeHHO TIMHHCTbIC OTMORKeHHA (6); 7 — 90LeH — MpeHMyleCTBeEHHO Mef 
remu; 0, 9 — xajlyMCkui TOPH3OHT — MpeHMYUIECTBEHHO AJICBPHTbI H aeBpOMUTHI (o), MpeHMy 
wecTBeHHO raMubl (9); /0, 17 — mMaikoncKasd cepua: cpeqHHH WH BepxHH Maiikon — mpeuMy 
IM€CTBEHHO MecuaHble OTMNOKeHHA (LV), MpeumyuecTBeHHO rsaHHb! (11); 72 — neorenosple H UE 
BepTHUHble ocayKu, 13 — Hatlopbl BOA MaHKOMCKHX OTJOMKeHHH, WHppa — aGc. oTm.; 14 — He 
TIpaBJIeHHe ABH2KCHHA BOL MAaMKOMNCKHX OTNOKeHHH; Jd — o6acTbh NuTAHHA 


K Crapponombio. PaccmoTpenve bakTuyeckuX laHHbIX 0 OypeHHIO | 
moioce BbIXOMOB MalKOINCKHX OTJIO%KeHHH HU K CeBepo-BOcTOKy @ 
Hee He IIPOTHBOpeyaT TakOMy TIpeAnoo*KeHHIO. OcoGeHHbIii HHTepec npescTaB 
AAIOT PCSYMbTATbl OyPeHUA HeMOcpeACTBeHHO 1oxKHee r. Malikona, rye MHOTHM! 
CKBa2KHHaMH BCKPBITbI NleCcuaHble TOPH3OHTbI CpesHero Malikona. ; 

B3aMMOOTHOIWeHHe TecuaHbIX NOpo MaiikoncKoli cepuu Lleutpanbuoro 
Cezepo-3anaguoro IIpeqkaBkasb HOCHT XapakTep AByX BCTPe4uHBIX pasHOspy 
HBIX N@CUaHbIX MOOc. OAHa W3 HUX — XaflyMCKasd (HWKHH aApyc), mpoTAr 
BalouladcaA Ha loro-3allay CO CTOpoHbI CraBponosbs, a Apyraa — cpm 
KONCKad (BEpXHHH sApyc), HalpaBseHHad Ha CeBepO-BOCTOK. 

Ymetouyvecsa rujqporeonormyeckne MatepHasbl CBHJeTeJIbCTBYIOT O TOM, 
K CpeAHeMaHKONCKHM TeCYaHbIM OTJIOXKECHHAM MPHypOYeH JOBOJIbHO MOILHBI 
BOJOHOCHBIM POPH30HT. OHa W3 CKBaXKHH, BCKPbIBIIMX STOT POpH3OHT, B Te 
He HECKOJIBKUX JeT (PONTAHHPOBawa ropsyeli BORON (65°) c Fe6uTOM nopas 
3000—5000 m*/cyrku (mpH Hanope Bogbl 5—7 aru). B Teuenve roja camonadt 
BOM NTOJyYeHO cBpIUe 1,5 MJIH. M® BOJbI, CHJIbHO HacbIIleHHoli meTaHo 
AOcomoTHad OTMeTKa cTaTHYecKOrO ypoBHaA JocTHrana 319 m (puc. 2) 
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1adHTeJIbHOM YylaJIeHHH K CeBepo-BocToKy oT r. Malikona, BOmu3u cr. Spo- 
TaBCKON, Tak?Ke BCKPbITbI NeCuaHble TOPH3OHTHI CpeHeroO Malikona, WaBurve 
PHTOKH HalOpHbIX BOM CO CTaTHYeCKHMH YPOBHAMH Ha PTMeTKAX MOpAyKa 
30—250 mM. 

HM. M. ly6kun mpusoqua jannpie 0 TOM, ¥YTO OJMH 43 HauGosee KPYIHbIX 
SAOHOCHBIX TOPH3OHTOB MaliKONCKUX OTMOKeHHH Hedrano-[[InppancKoro 
avOHa IpHypOyeH K rOPH3OHTy MOUIHBIX NeCKOB H PIHH C BKIOUeHHAMH. Ha- 
OpbI BO] STOO TOPH3O0HTA, CyA MO ONMCAHHIO paspe3sOB CKBaKHH NeNe 2, 6, 8, 
APbUPylOT B Tpejemax aOc. orm. 300—400 mp (?). 

Hakouell, B palione cr. Orpaguoii cKBaxxHHaMH BCKPBbITbI MectaHble OTJO- 
CHUA CpeHero MalkKONa, K KOTOPBIM IIpHypO¥eHbI HaNopHble Bob. CraTu- 
eCKHM ypOBeHb ocTHra 500 M Ha ypoBHem Mops. 

TulaTeJIbHbIi aHAaIM3 TIPUBeEJEHHIX BbILWe JaHHbIX MPHBeJI Hac K BbIBOLY 
TOM, NTO Cpe{HeMaHKONCKHH BOJOHOCHbIM TOpH3OHT, MHTaIouulica Ha MOHO- 
mMHatH Cepepo-3anaqnoro Kapkasza, pasrpyxkaeTcs B XayMCKHH TOpH30HT 
O SOHAM CONPHKOCHOBeEHHA MexKLy HHMH. OGaCTb pasrpy3KH cpeqHeMafikon- 
KOrO TOPH30HTaA OJHOBpeMeHHO ABMAeTCA OONACTbIO NHTaHHA XajlyMcKoro. 
fa OONaCTb NHTaHHA HeOOHUHAa. Ee TpyqHO ObIl0 MpeynomaraTb, HCXOAA U3 
Je aIM3HPOBaHHOH CXeMbl CTpOeHHA apTesHaHcKoro Oaccelina. 

KeraTH OTMeTHM, YTO HMeIOTCA OCHOBAHMS NOsaraTh, TO MH XaylyMCKHli 
OPH3OHT PasrpyxXaeTCA PaBHbIM OOpa3s0M He Ha MOBePXHOCTH, a B HHDKee- 
‘allHi MWasIeOUeHOBbIit TOPH80HT MO TeKTOHHYECKHM HapylleHHsAm rjle-TO B 
auone Maunprickol Jlenpeccuu (°). ; 

CousleHeHHe pacCMaTpHBaeMbIX NeCUaHbIX TOPH3OHTOB, MOKa3aHHOe BeCbMa 
XeEMaTHYHO Ha plc. 2, MOrO NMpOH380HTH B pe3yubTaTe TpaHcrpeccHBHOro 
aJleraHHA NeCUaHbIX OTJIOKeHHH CpeuHero MaliKolla Ha XajlyMcCKHe NecuaHo- 
JI€EBPUTOBbIe OTIOMKECHHA WIM B PesyJIbTaTe yBeJIHYeCHHA MOLLHOCTeH MecuaHblx 
TIOAKeHHH STHX TOPH3OHTOB. Hakone, BOSMOXKHbI H TeEKTOHHUeCKHe Hapylle- 
WA, IpHBeyuMe K HX COMpHkKOcHOBeHHWO. He cuieqyeT ynycKaTb H3 BUHAY 
O3MOXKHOCTh NMTAHHH MahKONCKHX ropH30HTOB CeBepo-3anayuHoro IIpeqKaB- 
a3bA Tak2Ke H 3a CUeT MOJTOKA HalOpHbIX BO], MC3030HCKHX FOPH3OHTOB. 

Hayo nomaraTb, 4YTO mp POpMupoBaHHH COJIeBOoro cOCcTaBa rmaBHeliwIHM 
pOUeccOM ABJAeCTCA BbIMeTAaYHBaHHe H3 BOAOBMEMaIOWUX NOpOA NepBuynoro 
OMIIIeKCa MOPCKHX COJIeH. OO STOM TOBOPHT MOUTH HCKJIOUHTeEIbHO XJIOpHA- 
OHATPHeBbIli COCTaB COMeBOrO OCTaTKa BOA XayMckoro ropusouta (4). Ulnpoxo 
A3BUTbI IMPOLMecchl Jecyb@ypHpOBaHHusA, O YeEM FOBOPHT MOUTH NOsMHaA OeccyJb- 
ATHOCTb BO]. BaxkHelllieH OCOOeCHHOCTbIO BO MaHKONCKHX TOPH3OHTOB ABUJIA- 
CH HX MpeyesbHaA HAaCHIINeCHHOCTb YyIJIeBOJOPOAHbIMH Ta3zaMu. 

Hasnune Ha nyTH ABHXKeHUA BO] MalKONCKHX POpH30HTOB ruryOoKoli A3oBo- 
yOaHcKol Jempeccuu cbirpasO NepBOCTeNeHHY!O pOJIb B pouecce HX POpMH- 
OopaHHa. MmenuHo B STON JempeccHH MpOHCXOQUT MaKCHMaJIbHOe HacpillleHHe 
OJ yrsIeBOJOPOAHbIMH ra3aMH. Syecb Ke NPOMCXOAUT HanOosee CyIeCTBeHHbIT 
ONOrpeB BOA. YuUThIBAA 3HaYeHHA TeOTepMHYeCKOH cTynenu (*), Hao Nowa- 
ATb, UTO TeMMepaTypa B JeNpeccHOHHOH 30He yocTuraeT 150°. Iloqbem Bog 
3 Jenpeccuu Ha CraBponoJibcKoe NOJHATHE CONPOBO*KaeTCA MpOweccaMH UX 
asra3sHpOBaHHA MU OTAaYel Tela BOJOBMeILaIOllNM NOpoyaM. OTH MmpoOuecchl 
ITPA BarKHefluyio pOsb Mp POpMHpOBaHHH TasOBbIX MeCTOPOXKJeHHH 
eHTpasmbHoro TIpeykapkasba- Mu Ke cae qyet OObSCHUTE MHOrHe OCOOeCHHOCTH 
JHEJIbHOCTH TOJ3CMHbIX BOJ| TOPH3OHTOB MaHKONCKOH CepHH. 


Bcecoto3Hblli HedpTera3s0Bbli Tlocrynus0 
H2y4HO-HCCIeOBaTeJIbCKH HHCTHTYT 13 VI 1956 
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rHIAPOTEOJIO‘HA 


H. J]. CTAPHKOBA 


HAKOMJIEHHE WH PACIPEQEJIEHHE OCAXKOB-B HEKOTOPDBIX 
BOJOXPAHHWJIMUIAX KAHAJIA um. MOCKBbI 


(ITpedcmaeaeno akademuxom H. M. Cmpaxoeoim 14 VIII 1956) 


O6peKTOM HalueroO UCCIeOBaHHA ABHJIMCb BOJOXpaHHJIHIa, BXOALIHEe 
B cHcTemMy KaHana uM. Mocxppt: YuuucKoe, II]anospcKoe uM 1xpomcKoe, 
3anouHeHHble B 1936 r. BoyoxpaHunuma O1H3KH Mexy coook No 
TeMMepaTypHOMy MW rHApOxXHMWyeCKOMY pexKHMYy, HX Oepera WH AHO CJIO2KEHBI 
rpyHTaMu OWMHAaKOBbIX THNOB. Ho on pa3smMyaloTcaA MO ruyqposwornyeckomy 
pexUMY, MOppOMeTPHYeCKHM AaHHbIM, HCTOYHHKAaM NMTaHuA MW NO MOCTYIJIeHHIO 
ocayouHoro Matepuasa. IIpn BriOope BOoxOxpaHHJIHUL Oblia MOCTaBJeHa 3ajaua 
TIpOceHTb, Kak CKa3aJIHCb BbIIMeyKa3aHHble pasJIMYHA Ha JOHHbIX OTJIOMKe-— 
HHAX: Teme HX HaKOMJICHHA, COMepXAaHUU OpraHuyeckoOro BellecTBa, pacpeye- 
JIGHUH OTJIOKeHHU NO Nyowaqu Ha UT. A. Huxke IPUBOANTCA KpaTKas XapakTe- 
pHCTHKAa BOJOXpaHHIHM. 

Yuunuckoe BOoROXpauuauie. IInomayp ero 19,34 km’ np 
quiuHe 9 KM MW WwupuHe 4 KM. Bepera MOKpbITbI JIECOM, YMepeHHO H3pe3aHbl, 
HH3KHe, CJIOKeHbI CYrIMHKaMH HW MeCTaMH MecKaMH. I]nTaHHe BOROXpaHuuMa 
CjlaraeTCA H3 HeOOJbWOrO KOJIMYeECTBA BOA BeECeHHeErO MaBOJKa MH PaBHbIM OO- 
pa30M H3 NOCTYMVJIeHHA BOJIKCKHX BO], OTCTOABIIMXCA OT TBepJbIX B3BeCeH 
B IJecropckoM BojoxpaHHunie, Boyoo6Men BoyqoxpaHumuiya — pa3 B 6 Me- 
caueB. Tak Kak BOJOCOOpHad MOMalb BOAOXpaHHIMUa Masa, NOCTYNMeHHe 
OcafOuHOro MaTepHasa IPOWCXOUT B OCHOBHOM 3a CYeT pasMbIBa OeperosB H Ha 
MeJIKOBOJHbIX YUaCTKOB BOAOeMa. DUTOMMAHKTOH OCTHraeT MAaCCOBOTO pasBH- 
THA. Pa3BuTHe BbICWIeH BOJHOM paCTHTebHOCTH yMepeHHoe. 4 

IIamoBpcxkoe BOZOXpaHuaAN Me. IInomagb ero 6,27 km? mph” 
quue 6,3 KM MH HaMOombuel wupune 1,2 km. Bepera Hu3KHe, NOKPBITHI JIECOM. | 
[luranve BOJOXpaHHsIHIa NPOMCXOANT HCKJIOUNTeIbHO 3a CueT MaBOJOUHOTO 
cTOKa C MeCTHOrO BogocOopa. BoyoxpanumMule HeNpOTOUHCe, ypOBeHb ero” 
H€CKOJIbKO CHHKAeTCA 3a CYET NOMAUH BObI B CYAOXOJHIM Kaha. OcaqOunbii 
MaTepHaJI NOcTylaeT C BOROCOOpHOK NMOMlaqu, OT aOpasuH GeperoB H MeIKO- 
BOMHBIX YYaCTKOB Ha, PasBuTuve PUTONMAHKTOHA AOCTHaeT MaCCOBOPO pasBUTHA. 
BbISbIBAA WBeTeHHe BOA. Buiciiad BOAHaA PaCTHTeMbHOCTh pasBUTa yMepeHHO. 

AxXpomckoe BOAOXpanuauUue. Inomagb ero 1,6 km? npH 
AiMHe 3 KM HW upHHe 0,8 KM. Bepera BbIcoKHe, OTHOCHTebHad pasa BbICOT 
Me*KAY BEPIWMHAaMH XOJIMOB H JOMMHON AocTuraeT 80—100 M, Manouspesanbl 
MOKpbITbI JlecoM, IIuranve BOAOXpaHuuMa U NOCTyNIeHHe OCayOuUHOrO MaTe- 
PHaJla MpOMCXOAUT B OCHOBHOM 3a cyueT peku $1 xpombl. Bombiuaa Bo,OchopHad 
NNOMAab TPH HEOOMbINOM OObeMe OGecHeuMBaeT SLXPOMCKOMY BOJOXpaHHJMULy 
YeTbIPEXKPATHY!O CMCHY BOJbI B HEM TOJIbKO 3a CUeT CTOKA B BeCeHHe-JICTHHH 
nepHoy. PasBurue rlaHKTOHa M OCOOeHHO BBICIUeH BOHOM pacTHTeIbHOCTH 3Ha- 
YHTeJIbHO. 

Ha6nojenua 10 HaKOMJIeHHIO OCaqKOB ObWIH MpoBesenb! B aBryctTe 
cexTaOpe 1951 u 1952rr. Coop maTepuana nponsBoquca m0 OMe pe4HbIM pas- 
pe3aM, PaciOJIOKeHHbBIM TO BCeH MNOMWalH BOAOXpanunnu. KonouKu u3~ 
BIEKANHCh CTpaTOMCTPOM, NO3BOJIABIUHM OTYCTJIHBO OTJCMHTb pbIXJIbIit COH 
HOHHBIX OTJOAKEHHU OT MOTHOTO COM MOACTHaomMx m0uB. JlonHbIe OT: 


J 
‘ 


*KEHHA =MCCJIEOBAHHBIX BONOXPaHHMUL COCTOAT 1VlaBHbIM O6pa30m 
O6OMONHOrO = MaTepHadia, mocTynaiollero c BO,OcOopHOf nuomagzu, 


‘akK?Ke OT PasMbIBa OeperOB MH Ha MeJIKOBOJHOM MOMOCHI, BOMOXpaHHHUMLa. 
Tlo MHHep asloruuecKOMy 4 


CTaBy JIOHHbIe OT IOXKeHHA 
BOJIBHO OJHOOOpasHbI.OcHoB- 
A MaCCA HX COCTOHT H30CTpO- 
OJIbHBIX, = MaJlOOKaTaHHbIx 
peH xksBapua. Becrpeyaerca 
KKe poroBand OOMaHKa, No- 
BbIe IMAaTbI, CJObI H JIpyrve 
iHepaJibl, 3aHHMarloNlve NO]- 
[HeHHOe TONWOKeHHe. B ue- 
JIbIUHX  KOJIMYeCTBAX M0- 
WlaloTCH WaHubIpH juaTo- 
BbIX BOOpocieH. Ilo me- 
IHHYeECKOMY COCTaBy JIOHHBIe 
JIOKEHUA OTHOCATCA K Ppyt- 
} MCJIKOAJICBPHTOBbIX WJIOB. 
YUHHCKOM BOJOXpaHHNule 
yakuuA O,05—0,01 mm cocta- 
ineT B CpeHeM 56,37 % , ppak- 
id <0,01 mm 29,2% k cyxomy 
mectBy. B  IIamn0BcKom — 
yakuua 0,05 — 0,01 mM co- 
aBiseT 47,6% uw bpakuuA 
0,01 mm 39,8% k cyxomy 
mectBy. B  WAxpomcKom 
OXpaHHIMUe cpeyHee co- 
pxkaHHe dpakuun 0,05— 
Ol mm—47,65%, cdpakuna 
0,01 mmM—27,2% k cyxomy 
IMecTBy. Hatypasbuaa 
QKHOCTb JOHHBIX OTJIO2Ke- 
iW KOe6eTca OT 50 Wo 67%. 
ruIyOHHOH BOROXpaHnJHl 
[axKHOCTb HX YBeJIMYHBAeTCA 
eKulio“uad STXpOMcKOe BOJO- 
JaHUIMWe), YTO CBA3AHO C 
OHYeHHeM OCayKa H yBeJIH- 
HHeM cOjJepKaHuA opra- 
(yeCKOTO BelleCTBa. B HeM. 
PaccmMaTpHBaad CXeMbI pac- 
eJeICHHA OCaKOB M0 I0- 
yu BOFOXpanusuuy (puc. |), 


ep tO Raudone: Pp 1. Cxema ACIIPeeJICHHA MOULHOCTeH JOHHBIX 
Bg CAR OB SEARS rier votre ls Tanceoro (JI) u 
CHOBAHHbIX BOWOXP aHHJIH- Sxpomexoro (///) Boxoxpanuanuy (4uca — B CaH- 
AX TIPHYpOYeHbI K TyOOKMM THMeTpax) 

cTam Bojoema. B YunHckoM 

JOXpaHUJIHIle H30HHMH, OrpaHHUMBalolve COM OCaKOB TOJUMHOIO 5 cM, 
YT BOb HavOosee ryOoKoro MecTa BOJOXpaHMJIMNa — OpIBIUerO pyCcaa 
Basu. Pesxuli u3ru6 301MHHil B LWIHpOKOM MecTe BOXOXpaHnnauuta (puc. 1,/) 
<oKe OTBeUaeT ObIBUIeMy pyculy p. Yun. JIMHHM HaMMeHbIUIeH MOLMIHOCTH OCal- 
B paciouiaraiorca OnmxKe K Oepery. Takum O6pa30M, HaKOMJIeHHe OCaKOB 
eT OT Oepera K CepeMHe BOJOXpaHHMMMa, OT MeJIKHMX MeCT K TayOOKHM. 
Ananorvunasd KapTuua B pacnpeseseHHH OcaqKOB HaGwlogaeTcs HB ITA0B- 
‘g poyoxpanusaume. Ms01MHuu HavOOMbIWeH MOU[HOCTH OCAAKOB UAYT BAOJb 
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ruyOokoro xKen06a BOAOXpaHHsMua, COOTBETCTBYIOWero ObIBLIEMy pycu 
p. Y4H, H30JIMHHH HaWMeHbIleH MOMHOCTH OCaQKOB pacnOJIOXKeHbI OHxKe K O¢ 
pery,T.€. MOMHOCTb OCaQKOB Take BOSpacTaeT C rIyOHHOM BOAOeMa (puce.1,/7) 
Ho, B ormnune oT YuwHcKOrO, rye HaKOMJIeHHe OCaKOB BAOJIb BOMOXp aHHJIMOL 
ule? MOUTH paBHOMepHO HW MOLLHOCTh HX OKOJO BepXHeH HM HW2KHeH MJIOTHH 
OJ\MHakOBa (YTO CBAZAHO C CHJIbHbIM BETPOBbIM TlepeMeWIMBaHHeM HM pasHoOco! 
ocayKa MO myolaqu BosOxpannauua), B IlAn0BCKOM BOJOXpaHHJMUle Use 
yCWJIeHHOe HakonveHve Ocayka B HWKHeli YaCTH BOAOXpaHHsMuta (O 20 cM) 
Takoe pacnpeyevieHe OCaqKOB MOHOCTbIO NOAYHHEHO pebedy AHa M kondu 
rypauun Sepera Bogfoxpanuauma. B nuxnel yacru IIlanopckoro Bo,oxpaHH 
auuja pycio p. Yun (a culeqOBaTebHO, H HanOovbIHe rsIyOHHbI) Npoxoss# 
OKOJIO BbICOKOTO, CyIOXKeHHOTO MecKaMH MpaBoro Oepera. BowHeHuA CHJbH 
pa3MbIBalOT ero H 3aNOMHAIOT pycwlO peKH MW MpHseraiollue K MOTHHE ri yOoKu 
yuacTKH J[Ha MpOAykKTaMH pa3MbIBa. 

PaccMaTpuHBaa cxeMy pacmpejeJieHHa OcaKOB S1xpomMcKOrO BOOXpaHh 
auma (puc. I, ///), MowKHO BuJeTb, UTO HakOMJIeHHe UX, KpOMe Pycwla pekl 
(HanuOoslee riyOokol YacTH BOJOXpaHNJMUa), JOKaIM30BaHO elle Ha By: 
yuacTkax. []oBbILUeHHOe HaKOMJIeHHe OCaKOB B CpeHeM Miece BOJOXpaHnHJMuk 
(0 5 CM) BbIZBaHO CHJIbHO pa3spoclieHcA HaBOAHOH pacTHTeJIbHOCTbIO, KOTOPAas 
He TOJIbKO CaMa ABJIACTCH HCTOUHHKOM HaKOMVJICHHA OCaKOB UH 3ajlepKMBae’ 
MocTylarollve clola H3 BepXHero Mvleca HaHOCbI, HO HW OCaOJIHe€T BETPOBbIe BOM 
HEHHA, KOTOPbI€ MOTJIH Obl CMbIBATb OCaKH. Pycuio pekKH B 3TOM MeCTe pesKkt 
OTKJIOHACTCA K JIEBOMY Oepery, TeyeHHe, BOSHHKarollee B pycule pH YacTbP 
ciycKaX BOJbI H3 BOAOXpaHHJMlla, TakKe He OKA3bIBaeT CHJIBHOTO BIMAHHA Hi 
CMbIB OCaJKOB c 9TOrO yYacTKa. Bropow yyacTOK MOBbILeHHOrO HaKOIWJIeHHs 
OCaJKOB (TOMUMMHA COA OCaAKOB JO 6 cM) pactioox%KeH B HHAKHEM Mvlece, OKO 
geBoro Oepera BOJOXpaHHIMUla. OTa 30Ha OKa3alacb OaronpMATHOK JW 
HJIOHAaKONJICHHA, B CBA3H C 3alHUeHHOCTbIO OT BeTpa JaHHOrO yuacTKa C Tpe 
CTOPOH OeperoM, IOKPBITbIM JIECOM, a Tak2Ke C MOHHKEHHEM Ha H C NOJIOMKeHHe 
pycna (oTKjoHeHHe ero K TpaBomy Oepery). Mexyy pycOM peKH HM TpaBbli 
OeperoM HHXKHero Wieca HaXOMHTCA MNOWayb C MHHHMAJIbHbIM CJIOCM OTIOMKE 
HHH (qo | cm). He6onbuioe HakoNIeHHe OCaqKOB 3]/e@Cb OObACHHETCA peJbe 
com Ha, Nooro, cmycKatwoleroca K pyculy, HeOoObUIOIO rIYOMHOK HW HesalllM 
IM€HHOCTbIO OT BETPOB, AYIOWNX BAONb BOJOXpannuua. SxpomcKoe Bosoxpa 
HHJIMUe Kak MO MOUHOCTH OCaQKOB, UCKOUaA pycO peKH, Tak HNO NwOULayE 
HX HaKOMJIGHHA CTOHT Ha NOCIeAHeEM MeCTe Cpe HCCJIeOBaHHbIX BOJOXpaHk 
JIM, HECMOTPA Ha TO, YTO OHO MMTaeTCA OCaOUHbIM MaTepHasIOM, IpMHOCHMBIN 
B OOJIbINOM KOJIMYeCTBe peKoH xpomon. I]puauHa Takoro HeOO/bWIOrO Hako 
NJIGHHA OCaAKOB OObACHHETCH PHAPOMOrHyeCKHM peXxXHMOM BOJOXpaHHHlal 
YupaBJenve rupoy3sia 10 TeXHHYeCKHM MPHYHHAaM 4YaCTO H ObICTpO CHHxKAE 
YPpOBeHb BOJbI B HeM. BpicTpoe u peskoe CHWKEHHe YPOBHA BbISbIBaeT BSMY4HI 
BaHWe TOHKUX YaCTHI OCayKa JarKe B KMEPTBOHM» 30He OKOJIO MJIOTHHbI HM yHOCH 
HX 3a Npefeubl BOROXpannauma. Ilo cBoemy ruqpomoruyeckoMy pexumy BOoJO 
Xp aHHJIMIe MOXKHO OTHECTH N10 TepMHHOIOrHH CBupeHKo (?, *) K THY NPOTOUHbE 
BOJOXPaHMJMIl, T. €. K TOMY THY BOJOXpaHHMI, rye mpoueccamM um006pa3e 
BaHHA MPOTHBOCTOAT MPOUeCChl CMbIBAHHA HOB. 

71d BbISCHeHHA pa3sHYHH B CKOpOCTH OcayKOOOpas0BaHHA MO Boyoxpa 


CKOPOCTb HaKCIVJICHHA OCaQKOB, BbIPaKeHHaA B TOJIMMMHE COMA B MHJIWIMMeTpa 
3a rO]| HM B KMJIOrpaMMaxX CyXOro BelllecTBa Ha 1 mM? 3a roy. Hedonmpuiue Kowe6al 
HH BJla2KHOCTH JOHHBIX OTJIOMKeHHH, a TAakK2%Ke HEOOJIbIUOe pasIMUHe B UX MeXal 
HHYECKOM COCTaBe JalOT BOSMOXHOCTh CPaBHUBaTb TEMMbI HAKCIVIeEHHA OCAaNKOH 
He TOJIbKO B pa3HbIX YaCTAX OMHOFO BOLOXPaHMINMA, HO VM [WIA PasHbIxX BOJO 
XpaHnsnul. Bce JaHHble 10 CKOpOCTH HakOMJIeHHA OCaKOB TipHBejeHbl B Taba. | 

Kak BuAHO 43 Ta6a. 1, CKOpocTh HaKOMeHHA OCAaKOB B HccJleOBaHHba 
BOJOXPaHHJIHULaxX NOABepXeHa 2HAYHTEJILHBIM KOJICOAHHAM B 3aBHUCHMOCTH OF 
pebeda 4Ha, NOCTYNJeHUsA OcaqOuHOrO MaTepnana u rHApOAMHaMuyeckux (ak 
TOPOB, JeHCTByIOWlHxX B BOZOeme. Tak, B YunucKkom BOJOXpaHusuMe Ha CT 
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Ta6muna 1 


CxopocTb oca (Koo6pa30zBaHHa H CKOPOCTb HakoOnJIeHHA MHHepaJbHorO UH OpraHHyeckoro 
BeulecTBa Ha Pa3HbIx rury6nHax HCCJIe MOBAHHbIX BOJOXpaHH JHU 
s 


Mouynocth Cxopocts ee Opranua. MiaEep: 
4 - * ere- 
culo” 3a OOF CTBO BeljeCTBO pen 
Mecto 4 ray6una BsaTuA TpoOEI foe a HUA 
oc 
cM aKOB, 
M 
mM/roy penal con 


Y uHHcKoe BOJOXpaHH JIHLLe 


ae 15 m (cpeaH. 2a 3 paspe- 6,0 Sat 2 0,10 1,42 

30B 

Tanna 15 M (oKONO0 a6payup. 6e- 9,0 5,62 2e30 Onze 2,09 

pera) 

Tanna 6 Mm (cpeqH. Ana 4 pas- 150 0,62 0,47 0,02 0,45 

pesos) 
IInsnopcKoe BoxOXpaHusHMe 

Tanna 12 m 15,0 9,40 4,42 0523 4,19 

Tanna 9 mM (oKoNO aOpayup. 6e- 10,0 6,25 Byoe O15 SOM 

pera) 

TAHA 9M (cpeqH. Daa 2 pa3spesos, aA) Bly AAT 0,06 1,41 

OnH3 KaHasa) 

oes 6 mM (cpeqH. aA 2 paspe- 2,0 25 0,89 0,04 0,85 

30B 


AxpoMcKoe BOJoxpaHH He 
raHuA 0,0 M (pycuo peKH) 20,0 12,4 


8,39 Ona2 8,07 
Tahun 3 M 4,0 Dos 1,18 0,07 Ape 
Taniua 0,9 m 5,0 Bh 1,48 0,07 1,41 


TyOnHo! 15 M OKONO pa3sMbIBaemoro Oepera HaKOMJIeHHe OCaKOB COCTAaBJIAeT 
62 mM/roq, uv 2,3 Kr/M?, Ha CTaHUMAX, pacMOJOXKeHHbIX Ha TOM Ke ryOuHe, 
) yaJIeHHbIX OT Gepera, CKOpOCTb HaKOMJIeHHA OCaKOB paBHa 3,75 MM/rod, 
mM 1,52 xr/mM* cyxoro pemectBa. B [Ianosckom Bo,oxpaHHsMule Ha CTaHWHu 
ryOuHOH 9 M BOWH3H pasMbIBaeMOro Oepera CKOPOCTb OcasKOOOpas0BaHUs 
eTaBsseT 6,2 mMM/rog, uu 3,52 Kr/M* cyxoro BellecTBa, JIA CTAHWMH TOH xe 
ryYOHHbI, HO JleKalllux OwKe K KaHasly, OHa paBHa 3,12 MM/rog, uu 1,47 Kr/M? 
XOTO BelIeCTBA. 

Hakomvienue OcaKOB uyeT ObicTpee BCero B pycule pekH Axpompl (12,4mm/rog, 
1H 8,39 xr/M?), K STO BeMMUMHe IpHOMMKaeTCA HakOMJIeHHe OCaKOB B IIs- 
BCKOM BOJOXpaHusMile Ha cTaHuHH rayo. 11 M, pactlomo02%KeHHOli OKOWIO pa3- 
IBaemoro Gepera. CKOpocTb HaKOMJIeCHHA OCARKOB B HanOoslee rIyOOKHX Me- 
ax Yunucxoro (cr. 15 M) uw IIamopcxoro (cr. 9 M) BOMOXpaHHNMI, yfasleHHBIX 
CHJIbHO pasMbIBaeMOro Gepera, OUeHb OIH3KH Mer*Ky COOH. CKOpocTb ocaJ- 
OOpas0BaHua Ha rayOuHaxX 6 MB YUHHCKOM BOJOXpaHHMie MOUTH B YBa 
3a MeHbule, ueM B [IamoBcKOM (cM. Ta6. 1), YTO cBA3aHO C MOpdomeTpHert 
qOeMa — CHJIbHBIM BETPOBbIM TlepeMelIMBaHHeM BOJHOH Maccbl YYHHCKOrO 
JOXpaHusiHua H CHOCOM OcayKa B Oovlee rutyOokHe Mecta. 

Tio umerouluMcs B HalueM paciopsxKeHHHU HEMHOTOUHCJIEHHbIM JIMTepaTyp- 
IM J\AHHbIM, MOXKHO BUJeTb, UTO CKOPOCTb OCaKOOOpas0BaHUA B HCCJIeOBaH- 
IX BOJOXPaHHJIMIaX MeHbIUe, YeM B ApyrHx Boyoxpanusuulax. Tak, B Mpanb- 
BCKOM BOJOXpaHHJIMIle 9Ta CKOpOCcTS paBHa 7,12 Kr/M’/roq AA pycila peku 
1.2—4,7 «r/m?2/roy JIA OTKPbITHIX MesIKOBOAHBIX uacTeli (1). B Bogzoxpanusn- 
1x JlonGacca oTKaybIBaeTca OT 50 Wo 150 MM OcaqKoB B roy (a): 


flocrynuvo 


, aHOJIOTHH 
VucrutyT okean 24 VIL 1956 


Akanemuu HayK CCCP 
LIMTMUPOBAHHAS JIATEPATYPA 
1 JJ. JI. Poccoaumo, Tp. BcecowsH. rugpobvor. o6m., 2 (1950). ? H. O. C Bu- 
u ko, Matepnanbt copen. B BOJITEO, M., 1934.3 1. O. CaupeuK 0, Tp. J[Henpo- 
p. rugzpo6uoa. ct., 1 (1938),,.2..5. M, 4 .ct_o B, q.c. Jincospcexku i, Bojzocnaox. 
aHuT. TexH., Ne 9 (1939). 
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-Jloxnayn Akagemun nayr CCCP 
. 1956. Tom 111, Ni 6 


IIETPOlPA®HA 


3. H. AHOB 


K BOMPOCY 0 MPOMCXO)KAJEHWHH KPACHOUBETHBIX HW CEPOLLBETHBIX 
OKPACOK OCAJOUHbBIX IWOPO, 


(ITpedcmasaeno axademuxom H. M. Cmpaxoeoim 24 VIT 1956) 


Cpeau ocaqouHbIx MOpo, 10 IpusHaky MpOuCXo*KeHuA OKPaCKH MOTYT OBITE 
BbIJeeHbI Be OobuIMe rpynnbl: 1) moposL, OKpacKa KOTOPbIX HE 3aBHCHT OT 
IIpMCyTCTBUA 2KeNesa (OKpacKa OOycNOBeHa WBeTOM CyJlaraloulMx mopojly 
MHHepaJIbHbIX KOMMOHEHTOB, TOBbIICHHbIM COepKaHHeM OpraHHyecKore 


Codepanue Fe” 


3 
Codeprkanue Fe™ 


Puc, 1. SapucumMocTh OKpackH JeBOHCKHX MOpox oT oTHOMIeHHA Fe'"/Fe’’. 
Oxpacku: 1 — Kopwunepato-Kpacubie, 2 — duonerospie u Ap., 3 — 3emeHO- 
BaToO-cepble HW ceppie, 4 — yepHbie, 5 — HelTpasbHbIe 


BeW[CCTBa H T. A.) H 2) NOPOMbI, OKPacKa KOTOPbIX CBA3AHA C HaNMUHeM *Kee3sH- 
CTOrO WeMeCHTa HW 2KeE3HCTLIX «pyOallleK» Ha OOJIOMOUHBIX 3epHax. E 

Jia NOpok Bropok rpynnpl XapakrTepHbI CeyIoUlMe THIBI OKpacoOK: KpacHo- 
IBETHBIC (KOPW4HeBATO-KpacHble MH KPaCHOBATO-KOPHUYHeEBbIe); TeCTPOLUBeTHBEE 
(puoeToBbIe, KMPIMYHO-KpacHble H KOPMUHEBEIC); CepolBeTHBIe (seneHbie, 3€ 
JICHOBATO-Cepble HM Cepble); YePHbIe HW XKEJTHIE. f 

B o6nem BUC H3BECTHO, UTO BCA TaMMAa TOHOB OKPacCOK MOpoOy STON rpynuBl 
CBA3aHa C TOM WIM HHOH CTeneHbio OKUCeHNA 2%Keesa. M. B. Kanenopa (1) na 
M€THJIa 3ABHCHMOCTb OKPaCOK COBP€MEHHBIX OCAKOB CeBEPHbIX MOpelt OT OTHO 
menua Fe/Fe", na3paHHoro e10 OKHCAMTebHO-BOCCTAHOBHTeIbHBIM Koaq 
(uuNeHTOM. OANako Jn MameosoficKuX NOpoy m0 STOMY BOTIpocy umMeeTca BeCb™ 
Ma OrpaHHYeHHOe KONMYECTBO JaHHDIX. [lostomy aBTop cues noesHBIM onpele 
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iTb COACPRAHHe OKMCHOTO HW 3aKHMCHOTO 2%Kese3a HM MapraHila B Noposlax pa3- 
AUHOH OKPaCKH H3 JCBOHCKHX OTMOKEeHUI PpiOuncKoli, Kemuyrcxoili u Muunycuu- 
<uX BNaMH CasHo-Anralicxoli cKaquatolt o6nacru. B HaeTOAMee BPeCMA XH- 
MYeCKOH aOopaTopuelt Bcecowsnoro Hay4Ho-ucceqoBaTebCKOrO TeonorHye- 
oro HHCTHTyTa MpousBeyeno 82 anasu3a MOpok v3 KOMNeKIMH aBTOpa H 
. C. Menemenxo (pue. 1). Ha ocnopanun MOJYYCHHBIX Pe3yJIbTATOB MOXKHO 
lelaTb CHCNYIOWMe MpeABapHTeIbHbIe BbIBObI O 3aBHMCHMOCTH OKPacoK oca- 
STHBIX MOPOA STOTO perHoOHa OT CTeMeHH OKUCJICHHA 2KeNe3a (comep2xKaHHe Map- 
AHILa B MOpPOax cocTaBiseT MeHee 0,1% u, cneqa- i, 
ATEJIbDHO, MapaHell He MOET CyMeCTBEHHO BAUATh — FeAEI | tier 
a OKpacky mopoy). el ey 

IIpu snayenuax orTHomenua Fe™/F" > 3,0 
aOOAaloTCA KpaCHOBaTO-KOpHUHeBbIe KH KOpHY- 
eBaTO-KpacHble (KpaCHOUBeTHbIe) OKpacKH. Ono- 
ETOBbI€C, KHPIMUYHO-KpacHble H KOPHUHeBbIe TOHA 
DOTBETCTBYIOT BeIMYHHAaM Fe™/Fe’or 1,6 903,0. 3e- 
€HOBATO-Cepble HW Cepble MOpoybl HMeroT Fe/Fe*< 
<1,6, a vepHpie — oxono 0. ToHambHocTb oKpacKH 
Opo pa3sJIMUHbIX JIMTOOrHYeCKHX THNOB mpH 
JMHAKOBbIX 3HAYCHUAX OKNCJIMTCJIbHO-BOCCTaHOBH- 
eIbHOTO KOadpPuUMeHTa ONHakOBa. OxKpacka 
Opof MO TOHAIbHOCTH B OOIIEM He 3aBHCHT OT 
YMMapHOrO cOsepxKaHHA OKHCHOTO HM 3aKHCHOTO 
ceie3a. O[HaKO HHTCHCHBHOCTb OKpaCKH CBH<3a- 
a c cojlepxanwem xKeslesa. Kpacnopetuan (4 
epollBeTHad) OKpacKa Nopo mMosBsaerca pu 5Dmé 100 i i 
Oflep2KaHHH 2Kesiesa He MeHee 1,0—1,2% (B Kap-  & 
OHATHBIX MOposax jo 0,7—0,5%). IIpu cogep- Dae). Kparen oeencnccces 
Suu mwKenesa or 1,0—1,2% go 1,6—1,8%  ormonenaa Fe"/Fe" 1 comep- 
peoOlaqaioT CBeTAbIe TOHA, a IPH COMePRKaHHH xannaAC,,, B OcaTOUNBIX Mo- 
Bbuue 1,8% (uHorga 20 6%) — TemHBIe TOHA. poslax, BbIYHCeHHaa TO reHe- 

Kak HS8BeCTHO, CTeEMeHb OKHCJICHHA 2Kee3a B see 4 ce eH 
Opojlax 3aBMCHT OT COjepKaHHA B HHX OpraHH- plea ae y ticpas PES 
eckoro yruiepoqa. Ilonyyenupie QaHHble O CBASH yy M. Crpaxona u 9.C. 3amb- 
Kpacku MOpoq C COOTHOWeHHeEM COJepKaHHA B manson (2). / —Kpacuouperupre 
MX OKMCHOLO H 3aKHCHOLO wResesa NOSBOJINIM YTOY- Hopogb; // — necrpouperupre 
HTb MH 3aBHCHMOCTb OKpacoK 2KeesocoyepKamux  Nopomb; J d ‘ ye ee 

pojibl 

po oT cofep2xaHHA B HUX Copr. ABTOP He MMe 
3MOXKHOCTH MpOu3BecTH focTaTOUHOe Ko MyUe- 
“BO OlIpeqeMeHHii Copr H HCMONb30Ba MOcTpoeHHyto HesaBHo H. M. Crpaxoppim 
9. C. 3anpMan30n (*) (uarpamMmy paciipesenenuaA ayTHreHHo MUHepasornye- 
<ux (opm xKeslesa. Ilo stoi AuarpamMMe aBTOpoM TlocTpoena MarpamMMa 3aBi- 
MOCTH OKHCJIMTCJIbHO-BOCCTAHOBUTEIbHOTO KOSPPHUMEHTAa OT COMePKAHAA Copy 
mopoyax (puc. 2). Oka3aocb, YTO CepOMBeTHbIe NOPOAb! CofepHKaT Copp Me- 
xe 0,1%, HnH HemMHOruM Gosee 0,1%, TecTpouBeTHbIe (PHOMeTOBbIe, KHPMHY- 
-KPacHble H Ap.) MOpOsbl, CYAH MO 3HaYeEHHAM OKHCJIMTEJbHO-BOCCTAHOBHTE b- 
ro Kosppuunenta, cosepxKatT Copp He Gonee 0,2%, a cepouBeTHbIe NOpoAE — 
pune 0,2%. B stux mpefetax yKuafpIBaroTrcst MH MMerOLMecA HeMHOTHe HeMO- 
eJICTBEHHbIe OnpeseseHuA.Copr B MOposax esona MunycuucKon KOTJIOBHHE. 
Heo6xoyuMo OroBopHuTb, 4TO BbIMe pacCMaTpHBaJICA BOMpOc O TepBuYHOL 
packe NOpos u CHeLyeT YYHTHIBATH YACTO HaOsHOfalolleecA OCBETIeHMe Kpac- 
IIBCTHBIX MOpOR (MpOTHBOMOMORKUbIN MpOwecc — BTOPHYHOTO BOSHHKHOBeHMA 
ACHOUBeTHOH OKpacKH — aBTOPOM MpocyiexKeH He Opi). 


Ilocrynusto 
20 VII 1956 
ILUTHPOBAHHAA JIMTEPATYPA 


a M. B. KaeuosBa, Teonorua mops, 1948. 2 H. M. Crpaxos, 9. C. 3anmb 
H30Hn, Mss. AH CCCP, cep. reon., No 1 (1955). 
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Hokaago Akagqemuu nayx CCCP 
1956. Tom 111, Ni 6 


IAJIEOHTOJIOLH F 


Jl. M. PAY3EP-UEPHOYCOBA 


O HEBO3MO)KHOCTH TIPH3HAHHS BORELIS PRINCEPS 
EHRENBERG, 1854 THNMYHbIM BHJAOM POJIA 
SCHWAGERINA MOELLER, 1877 


(ITpedcmaeaexo axademuxom H. C. Iamcxum 25 VI 1956) 


Poy Schwagerina Moeller, 1877, oquH u3 HavOovlee WMpOKO pacnpocTpaHeH- 
HbIX H Ba?KHbIX B CTPaTHrpaWyecKOM OTHOWeHHH PpOjOB, cyllecTBOBa JO 
1936 r., T. e. B TeyeHHe 59 JeT, B COBepWeHHO CTaOHJBHOM M OOWIeENpHHATOM 
IOHHMaHHH, COrIacHO IpekpacHoro H300paxkeHHA THIMYHOH ocobu Schwagerina 
princeps Moeller, 1878 (non Ehrenberg) u coorsetcrsyrollero YeTKOrO AMarHosa. 
Ho B uarHose poga, AanHoro B 1877 r., Meaep HeocTopoxHO yKa3au Ha Bo- 
relis princeps Ehrenberg, 1854, kak Ha TUNMUHbIM BHI. 

Borelis princeps Ehrenb. c 1854 r. HukeM He u3yuaca. H306paxenna 
IpenOepra (°) He NaloT HHKaKOrO MpecTaBeHHA O MPH3HaKaX BHYTpeHHero 
STpOCHHA PaKOBHHbI, ABJIAIOULMXCA OCHOBHbIMH B J{MarHose Bcex (py3yJIMHHI. 
Mesiep, yka3ap B. princeps Ehrenb. tunuuHpim Buyom pogaSchwagerina, 
He NOABepr OPpHrHHasbl ODpenOepra AONOHUTebHOMY H3yYeHHIO B wuMpax, 
SOrsiacHO IIPHHATOMY HM MeTO,Y, 4TO OblIO NOATBepxXeHO B 1936 r. JlaHGep 
u CkuHuep (?). Bce nocaeyyroulue aBTopbl, HayuHas co L[Barepa, 3a THUNB 
Bu, poga Schwagerina dakTuyeckH NpHHuMadH Schwagerina princeps Moeller, 
1878, non Ehrenberg. 

B 1936 r. Jlan6ep u Ckuuuep pacuiiuoBaiu Opurnnadbl QOpenHOepra, uped- 
CTaBJICHHble KPeMHAMH. CoxpaHHOCTb OPHrHHaJIOB, Kak 9TOBHAHO Ha TaOvIMUe 
cTaTbu (Tabs. 10, dur. 7 18), TAKOBa, UTO O CTPOCHHH PaKOBHHbI MO2KHO TOJIbKO 
WOrabIBaTbcA; ee HavaJIbHble OGOPOThI, MO COBaM aBTOpoB, «are altered to 
clear quartz and do not show plainly» (crp. 86); Ha crpoeHuve cTeHKH, OHOrO 
M3 BaxKHeHIMX IpH3HaKOB pola, HeT Jla%ke HaMeKOB, MH CMHCTBEHHbIMH ycTa- 
HaBJIMBaeMbIMH [IPH3HakaMH ABJIAIOTCA B3AyTad (POPMa PaKOBHHHI UW CHJIbHaA 
eKlauaTocTb cent. B cusly 3TOrO aBTOpbl Np onucanuu. Borelis princeps ne 
MOIJIH Jlaxke YCTAaHOBUTb JIEKTOTHMa Bua. 

Hecmorpa na To, urooco6u Borelis princeps Ehrenb. ne JatoT mpefcTaBeHua 
) Bue, OTBCUAIOLeM COBPeCMeCHHbIM TpeOOBaHHAM CHCTeMaTHKH, HeECMOTPA Ha 
oTCyTCTBHe ykKa3aHHa y IpenOepra Ha TOUHOe MeCTOHaXOMeHHe MH BOspacT 
\PUrHHAaJOB, ABTOPbI «peBH3HH» COW BO3MOXHBIM BOCKPCCHTb H3 MePTBBIX 
Hey3HABaeMbIit HU HeOMpeeUMbIA BUA HW IpH3HaTb ero reHoTHMoM poga Schwage- 
‘ina. STHM aBTopaM MIpHlsOcb yupa3sqHATb Apyro# poy — Pseudofusulina 
Dunbar et Skinner, 1931, rakxxe WIMpOKO pacmpocTpaHeHHbIM cpequ PysyHHU, 
HOCTaBHB ero B CHHOHUMUKYy poga Schwagerina Moeller, 1877, a Aula OpiBuero 
poya Schwagerina mpeqOxXUTb HaHMeHOBaHHe Pseudoschwagerina Dunbar 
>t Skinner, 1936. ; 

Ho mapoo6pa3Hok (opMOl M CHJIbHOH CKMaqYaTOCTbIO CeNT OONaaloT BULB 
J€CKOJIbBKHX POJOB pasHoro Bospacta cpequ pysyluHHA. MW B pesysprare Boc- 
kpemenua Borelis princeps 3a nocmequHe [Ba JeCATHJeTHA HaneceH sBHbIM 
yilep6 CTaOHJbHOCTH H YHHBepCabHOCTH HOMeHKJaTypbl B CHCTeMaTHKe y- 
3 IMHU[, UTO MPOTHBOPeyHT OAHOMY H3 OCHOBHbIX IPMHUMNOB CHCTeCMaTHKH, 
sbIIBHHYTEIX KoneHrareHCKHM KOHrpeccoM 30on0r0B B 1901 r. 
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B 1936 r. J]. M. Paysep-Uepuoycopa mpotecToBasla MpOTHB NpeJlOKeHHA 
Jlan6ep u CkuHHep 0 TNepevMeHOBaHHM JBYX BaxkHeHIuMX POJOB y3yJIHHuy Ha 
ocHoBaHun |) HeYROBNeTBOPHTeJIbHOM COXPaHHOCTH OPHIHHaJIOB Borelis prin- 
ceps Ehrenb. # HeaCH@CTH POJOBbIX IPHSHAKOB, a Take OTCYTCTBHA YKASaHUA 
Ha TOMOTHMHYECKYIO MECTHOCTh, YTO OJKHO TIPHBECTH B JaJIbHeMINeM K HOBBIM 
TlepeHMeHOBaHuAM HW TeKyYeCTH B HOMeHKJaType; 2) CTaOMJIbHOCTH UH oOmenpn- 
HATOCTH B TeyeHHe 59 eT poya Schwagerina Moeller, 1877, ocHoBaHHOro *ak- 
;nuecku He Ha Borelis princeps Ehrenb.; 3) qoKa3aTempcTB upHHaATHA Mevwie- 
pom M [pyruMu apropamu suimb Schwagerina princeps Moell. (non Ehrenb.) 
(bakTHYeCKH THNMUYHBIM BHOM posa (B HepBOM AMarHose pola, AaHHOM Me.iepom 
B 1877 r., HCNOJb30BaHbl IpHY3HakKH BHYTPeHHerO CTPOeHHA PaKOBHHbI, TOrJa 
Kak Takosoe y Borelis princeps Ehrenb. qo 1936 r. 6bim0 HeusBecTHO); 4) BO3- 
MOXKHOCTH TONKOBaHHA ccblIKH Messtepa Ha B. princeps Ehrenb. B quarHose 
1877 r. qb Kak CCbINKY Ha XapakTepHbIii BUA pOfa, a He THIMYHDIM BUA (CM. 
mMHenHe 71 MexxiyHapogHbIxX mpaBus 3000rMYeCKOH HOMeHKJaTYypbl) HM 5) He- 
o6xoyuMocTH coxpaHeHua Schwagerina kak nomen conservandum B CHJly OouIb- 
moro crpaTurpaduyeckoro 3HayeHHA STOFO pOfa, ruyOOKO yKOpeHHBIUerocA B 
reouloruvecKOH MU MaJeOHTOJOrMYecKOH JHTepatype. 

B 1949 r. JI. M. Paysep-UepHoycopa u C. ®. UWlepo6opuy moKasasH, ITO 
THNMUHI BU posa Pseudoschwagerina Dunb. et Skin., 1936 (Ps. uddeni Beede 
et Knik.) B pogqoBom OTHC WIeHHH pe3kO OTJIMYaeTCH 10 PAY NpH3HakOB OT 
Schwagerina princeps Moeller, 1878 u nocieqHAA JOUKHA ObITb BbIJeJeHa B 
B ocoénlt poy (I. c., crp. 63—64). B nacroamee Bpema Bce MaseoHTosoru CCCP, 
cienya 3a JJ. M. Paysep-Uepnoycosot, pasmuuatoT Tpu poya: Pseudoschwa- 
gerina Dunb. et Skin., 1936, Schwagerina Moeller, 1877 u Pseudofusulina 
Dunb. et Skin., 1931, npHuumMasa Ba MocmeqHUX pOa B CTapOM NOHHMAaHHA. 

C 1954 r. M. JI. Tomncou BHOBb npHsHaet pox Pseudofusulina Dunb. et 
Skinner, 1931, cuuraa ero TunuuHbi Buy (Ps. huocoensis Dunb. et Skin.) 
BeCbMa JjauiekuM OT Borelis princeps Ehrenb. 1854. K poy Schwagerina 9TuM 
aBTOPOM OTHECeHA TOJIBKO YaCTb ObIBIUNX NCeBAOy3yAHH, HO Oe3 YeTKOrO OYep- 
YHBaHHA HX IIpH3HaKOB, YTO HECOMHEHHO NMOBMeUeT B aJIbHeWWIeM HOBOe U3Me- 
HeHHe O6beMa pola Schwagerina B NOHHMaHHH aMepHKaHCKHX HM HeEKOTOPbIX 
PyruxX aBTOpOB. 

Ha HecooTBeTCTBHe HEKOTOPbIX IpH3HakoB Borelis princeps Ehrenb. mpu- 
3HaKaM IICeBAOY3yJIHH HW Ha OOJbITy!IO OH30CTb MepBOoro NO XapakTepy HaBH- 
BaHHH PaKOBHHbI K IWBarepHHaM (B CTapOM NOHHMAaHHH) yKasam M. Omnuac (°). 
On cuHTaeT TIpeQIOKeHHOe NepeuMeHOBaHHe WBAarepHH HeOCTaTOUHO O6OCHO- 
BaHHbIM, TaK KaK OHO OCHOBaHO Ha ABHO HETHNMYHOM BUJe Hu 6e3 yyeTa MOMHOrO 
oObema Bua XH ero (pusorenuu. Ilo nopogy storo cyyan M. OQnuac yKa3biBaeT 
Ha HeKeNaTeIbHOCTh MpaAMoro NpHMeHeHuA Mex AyHapoqubIx MpaBUs 300,10- 
PHYeCKOH HOMeHKJaTYPbI K MaJleOHTOJOrHyYeCKHM PpOJaM JaBHero HM IWMpOKOrO: 
IIpH3HaHHA, YTO MpMBOAUT YaCTO K 38aNyTaHHOCTH B HOMeHKJIaType MH CHCTeMa- 
THKe BMeCTO TIposicHeHHaA H OHOOOpasnaA. 

Psy apropos (1, 3, 7, §) BbicKasbIBamH COmKaNeHHA O CleNaHHOM J{BOLHOM 
MN€p€HMeHOBaHHH POJOB *Py3yJIMHHA, CO3aBlieM OONbIUIMe 3aTpyAHeEHHA B CH- 
cTeMaTHKe H, PlaBHOe, B IpaKTHYeCKOM IIpHMeHeHHN Py3yuHUA. CamuM BHHOB- 
HHKaM MlepeMMeHOBaHHA IIPHOCb MpH3HaTEca \(°), crp. 625—26), uro TunM4- 
HbIM BHOM pola Schwagerina Moeller, 1877, BosMoxHO, Oba cbakTHYeCKH 
Schw. princeps Moeller, 1878, a ne Borelis princeps Ehrenb., 1854. Te xe 
ABTOPbI NOAYEPKUBAIOT KE NAaTeMbHOCTh COXpaHeHHaA poga Schwagerina B crapoM 
NOHMMaHHH B KayecTBe Nomen conservandum (crp. 625, mpum. 1). Xausapa (") 
BbICKa3aJI COMHEHHE B CTaOMIbHOCTH poya Schwagerina B HOBOM NOHHUMaHMH. 

_ Bee BpiievsioxenHoe JaeT Geccnopno ocHOBaHHe JIA TIpHsHanua Borelis 
princeps Ehrenb., 1854 3a nomen dubium B cumy HeacHocrn POJOBbIX MH BUO- 
BbIX IIPH3HaKOB HM OTCYTCTBHA yKa3aHuaA Ha locus typicus. Sto HanmeHoBanue 
BHOCHT 3alyTaHHOCTb B CHCTeMaTHKY (y3yJIMHU HW JOUKHO ObITh NpUu3sHaHo 
He[eHCTBUTeJIbHbIM. Beccnopxbim Tunom poga Schwagerina aBasetca Schwa- 
gerina princeps Moeller, 18/8 (non Ehrenb.), kak meppotli Han6omee nomno 
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ONMCaHHbI MH XOPOWIO H306paxKeHHbIl BH ITOFO poja, NOHHMAaBLIMUCcA COBep- 
IW€HHO YeTKO, OHOOOPasHO H YHHBepCasbHO BCeEMH MasIeOHTOOraMH, Ha TO 
ykKa3biBaeT CTAOHJIbHOCTb 9TOPO pojja B Teyenue 59 ser. K Tomy xe poy Schwa- 
gerina Moeller, 1877, kak mupoOKO UH AWHTebHO UCHOMb3yeMbIii B reouOrHyeckKOli 
WMTepatype HW UMeIOWMH OYeHb OONbIWOe CTpaTHrpaduyeckoe 3HayeHHe, UMeeT 
MOJIHO€ OCHOBaHHe Ha KOHCepBallHl0, cormacHo MHeHHA 107 MexjyyHapoHbix 
paBudi 3000rHYeCKOH HOMeHKJaTYpbl H WyHKTaM 28 u 128 pemenui Kourpec- 
ca 3000roB B Koneurarene B 1951 r. 


Teonornyeckuit HHCTHTYT : Tlocrynuso 
Axayemuu Hayk CCCP 21 VI 1956 


HWHTHPOBAHHAA JIMTEPATYPA 


PC my Amie Paléont: (309(1943)\0. 2-C. OD mi Dststsan ee ee won dott neens 
me Palaecont., 105 Ne 2)(1936). -=C. O. Dunbar, J..-W. Skinner, Univ. Texas 
Bull., 3701 (1937). * Ch. Ehrenberg, Ber. Verh. K6én. Preuf. Akad. Wiss., Berlin, 
1842. 5Ch. Ehrenberg, Mikrogeologie, Leipzig, 1854. ® M. Elias, J. Palaeont., 
24,.N2(1950). * Sh. Hansawa, Japan. J. Geol. Georg., 16, Ne 1—2 (1939). § F. Kah- 
Ter, G. Kahler, Palaeontogr., 87, Abt. A(1937). ® V. Moeller, Neues .ahrb. 
Min. ect., 1877.2°V. Moeller, Mém. Acad. Imp. Sci., ser. 7, 25, Ne 9 (1878). #4 D. R a- 
user-Chernoussowa, Bull. Acad. Sci: URSS, Cl. sc. math. et nat., ser. geol., Ne 4 
(english) (1936). #2 . M. Paysep-Wepuoycosa, C. © Mlep6osunu4, Tp. 
Mucr. Teon. payk AH CCCP, zs. 105 (1949). 33M. L. Thompson, Univ. Kansas 
Paleont. Contrib., Protozoa, art 5 (1954). 
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Jloxaayn AkawemMuM Hayk cCcCcP 
1956. Tom 111, Ne 6 


IAJIEOHTOJOLHA 
M. H. UYPAEBA 


HOBbIE POJIbI TPHJIOBMTOB H3 CPEJHETO WH BEPXHETO 
OPJOBHKA FO)KHOrO KASAXCTAHA 


(IIpedcmaeaeno axademuxom H. M. Cmpaxoseim 2 I 1956) 


3a mocweqHHe TOJbI KOJIJIEKTHBOM CTpaTHrpaosB u MasJIeOHTOJIOTOB pasJIH4- | 
HbIX OpraHuganui, BosrmaBaaembm Bb. M. Keanepom (MITH AH CCCP), mpo-} 
BOAMIMCh CTpaTurpapuyecKkHe HCCJIeJOBaHHA OTOXKeHHH CpeAHero HW BepXHerO 


if 


Puc. 1. J — Bulbaspis ovulum (Web.) (reHoTrum), KONaMHCKHH UW KapakaHCKHi ro- 
PH3O0HTHI. IT — Bulbaspis sphaerornata gen. et Sp. nov., aHJepKeHCKHH YropHs3onr. 
III — Bulbaspis mirabilis gen. et sp. nov., ymaHkapHHCKHH TrOpH30HT 


opyfoBuka IOxuHoro Kasgaxctana. B pe3yabraTe novleBbIX Ha6wIOJeHH H MOHO- 
rpaduyeckoH OOpaooTKH *bayHbI HaMeTHJAaCb Ce yioulad MOCMeOBaTebHOCTb 
TOPH30HTOB. 

B cpequem opoBuke — KOlaMHCKHH TOPH3OHT (IIpHMepHO COOTBETCTBYIO- 
UMM JaHBUPHCKOMY sIpycy MexXyHapOAHOM WiKasbl), KapakaHCKUil ropusoHT 
(H. aaHgetino), cButa Bexe (B. miaHjelso), ajepKeHckuli ropusont (H. u cp 
KapagoK), OTapcKuit TOPH3OHT (B. KapaylOK) H B BepXHeM OpJOBHKe — nyman- 
KapHHCKHH MW YOKNAapCKH TOpH30HTHI. 

IIpv usyyeHnnu TPpHAOOUTOB U3 STUX OTIOReHUL ATOPY yaocb OOHaPyXUTb 
HECKOJIbBKO HOBbIX POJOB, HarHOSbl TpeX H3 KOTOPbIX NMPUBONATCA HWKe. 


Cem. RAPHIOPHORIDAE ANGELIN 
P.o.0. Bou. leb asup 1 Scien anons 


1932. Ampyx (part.) Bedep. Tpuno6urpt TypKecraua,cr 
i cTp. 5, Tab. IV, hur. 38 
1948. Raphiophoris (?) (part.) Be6ep. Mouorpadu ; 
eat ta6n. II, pur. 9, 10, 12 13. i am Sa ss 
M aruHoOs:: Raphiophoridae, y koropphix rma6e ; 
IlapHKOM; TYJIOBHUIHbIX CerMeHTOB 5—6. : ee ra a 
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Tenorun: Ampyx bulbifer Be6ep, 1932 — xapakanckuii TOPH30HT 
Batnakyaubl. 

O6Omue 3aMeuauu ds. Cpeqn kagaxcTrancKux papuodopug B. H. Be- 
6epom (*) BhepBble OLLI OOHAapyKeHbI OUeHb OPUrHHaJbHbe (pOpMbl, cHaOxKeH- 
Hble, BMeCTO OOBIYHOTO Ha Nepe HEM KOHUe riaGenn wuta, IWapHKOM, KOTOpbIIi 
pacnoJiaravicH Kak Ha TepeQHeM KOHUe radeu, TaK HM Ha ee *PpOHTAabHO!i 
monactHu (pHc. 1). Stu bopmet BeGep (') cHauana ornec k poy Ampyx, a noayHee 
(°) — yenosno K pogy Raphiophorus. 

Paduoopuybl ¢ wapHkOM BMeCcTO IMMA MpeycTaBlAloT coboli COBeplIeHHO 
OOocoO/IeHHYy!0 Ppylity (opM, OTMMYAIONHXCA OF paHee H3BECTHBIX CBOHM OpH- 
PHHAIbHBIM «yKpalueHvem». OyHakO pa3Hble BUI HMeIOT pasmHUHOe WC0 
CerMeHTOB (11iTb y B. bulbifer Web. u mecrb y B. ovulum Web.) u He moryT 
ObITb OTHECeHBI C yBepeHHOCTbHO HH K Ampyx, HH K Raphiophorus. [o-Buqumomy, 
Cie yeT BbIJeHTb ITY PPyMNy BUAOB B CaMOCTOSATeJbHbIM PO, TaK Kak IIpHCyTCT- 
Bue WapiKa .ABJIAeTCA BaKHbIM H B TO Ke BPCMA OYCHb YeTKUM IPH3HaKOM, 
MOQOOHO NaHWeTOBUAHOK cbopme raadenu y Lonchodomas,— poga, KoTopptit 
TIpH ompeyesIeHHH OObIYHO He BbI3bIBAeT OOJIDINHX COMHeHHE. 


~ Pacnpocrpanenue uw Bospacrt. Lentpanpuph u lOxupili 
KasaxcTaH — cpequHit uM BepxHuli OpJOBHK. 


CeM. BRONTEIDAE GOLDFUSS 
Pow Di irrana's'ais 2 ene ov: 


J. 4 aru O 3: CHHHHOM WUT OBaTbHOL (OpMbI C POJIOBHBIM LHTOM HECKOJIBKO 
Ooslee KOPOTKHM, YeM xBOcTOBOH. Tou0BHOH WMT NOWysayHHbli. Pnaqkasa raa- 
OeJIb OTUCTHBO OrpaHHeHa CIMHHbIMU OOpO3aMH, CMBaIOlMMHCA BHepesu, 
OcTaBIAA Tepe ruiadeJbilO y3ky!0 NO0cKy!l0 KaliMy. Ha HenO,BHXKHbIX WeKax 
BOJIH3H CNHHHbIX OOpo3q Ha YpOBHe rvia3- 
HbIX KPbIIUeK OoOvJlee HIM MeHee OTYETJIHBbIC 
Maparma6etapuble moractH. Tma3a 6onb- 
mue, saqHHe. IlepeyqHue BeTBH JHUeBOrO 
iBa pacxoyauieca. Ieunpie yrsibl 3a0ctpe- 
HbI HJIH © KOPOTKHMH IHpOKHMH WHAM. 
Ocb UIMpOKad, TWaBpbl H OCeBbIe KOJIbIa 
y3kHe. Kouubl laBp 3a0CTpeHbl. 

XBOCTOBOH IIHT OKpyrJlO-TpeyroJIbHbIi 
C€ KOPOTKHM TpeYIrOJIbHbIM paXHCOM, KOTOpbIi 
MOKeT ObITh lay[KHM WIM Cila6O CerMeHTH- 
poBaHHpm. Ha mpofouoKeHHM paxuca efBa 
3aMeTHbIM KiJIb. Bokopble JOMacTH MJIOCKO- 
BbINyKJIbIe, TiaKue WH clado peOpucttie. 
Hapy2kublii Kpali WIMTa OKpy2KeH HelMpoKoH 
TIOHWKeHHOH KalimMol. SaBopoT HeMHOro IIH- 
pe Kalimbl, crpyliuarbtit. Puc. 2. Dulanaspis levis gen. et sp. 

Teuotun: Dulanaspis levis gen. Nov. (runorun), AytanKapuncKuit ro- 
nov.— jlylanKapuuckult ropu3souT Uy-Mnnu- ee 
CKHX Top. 

O6mue 3amMeuaunua. Dulanaspis gen. nov. HaHOoulee O1u30K m10 
cBoemy cTpoeHuio kK pogy Eobronteus Reed (°,. *), Ho B TO Ke BpeMsi HECeT HevIbIH 
pay yepT, cOmmkarouyux ero c Illaenus. Yepramn, cOmxKalolluMu paccmaTpuBae- 
mbIit poy c Eobronteus, aBuseTCA OTYeTIMBO BbIPaKeHHad KpaeBas KaliMa, Tlepe- 
xKaTam Tocepesune riadeJIb, MPUCyTCTBHe MaparmaOeNApHbIX MOMacTeH Ha He- 
NOABWKHBIM WeKaX, KOPOTKHH, OrpaHHYeHHBI C3aqM, TPeYTOJIbHbIM  paxHc. 
Ornugue 3akmouaeTca B TOM, 4To Dulanaspis muiWeH WeurHO OoposybI HU Oo- 
posybl, uAyuyeH OT TlaparmaGesIApHbIX sonacTelt HaKJIOHHO HapyxKy M Hasay. 
CermMeHTallul XBOCTOBOrO IuTa u paxuca y Dulanaspis oObmHO OveHb cua6an 
WsIM BOBCe OTCYTCTBYeT, B TO BPeMA Kak Y Eobronteus oHa peskad. Hapykupiit 
Kpali xBoctoporo mjuta Dulanaspis oxpyxeH KauMOH H 3aBOpOT OObISHO JIMIIb 
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HemMHOro wMpe STO Katimbl, y Eobronteus xe KpaeBou kaliMbl XBOCTOBOrO UkMTa 

He HaOsoqaeTCa, a 3aBOPOT OYeHb wWupoKUH. Pay o6mux uepT Dulanaspis umeet 

WC Mpeycrapurenama poga Illaenus. Y MHorux WIeHHA 1la3a PaciOJO%KeHbl 

61N3KO K 3aHeMy Kpalo, He BbIPaXKeHO 3aTbINOUHOe KOJIbYO. KopoTkuu paxuc 

TaKKe OUVeHb XapakTepeH JIA CpaBHMBaemoro ceMelicTBa. Cpequ Illaenidae 

K paccMaTpHBaemoMy pojly ocoOeHHO O61H30K Il- 

laenus masckei Holm. (?), KoTopbli MMeeT KOpOT- 

KHH, OTYeTIMBO OrpaHHYeHHbIN Cc3aqH, TpeyroJb- 

HbIli paxHC, y3Ky!O NOHW2KeHHY!O KpaeBYlO KaliMy, 

HO OYeHb IWHPOKHH 3aBOpOT XBOCTOBOrO IIMTAa. 

: Tom (°), ungesonnp (8) u Bap6ypr (7°) or- 

MeuaJIM TOABJIeHHe CopM, COYeTaIOWIHX B CBOeM 

cTpoeHHu mpusnaku Illaenidae u Bronteidae, u 

yKa3bIBaJIM Ha TO, YTO, BOSMOX%KHO, 06a STH CeMeli- 
CTBA ABJIAIOTCA OIM3KOPOJCTBEHHbIMH. 

TakuM TepexoHbIM MeXK][y YKa3aHHbIMH Ce- 
melicTBamu IlunqBomnd (8) cautaet pox Goldillae- 
Puc. 3. Pliomerina dulanensis — pys, koTopprit 6nmxKe cTOHT K I]laenidae uc oroBop- 
eeigst pti Rh si KaMH YIOMAHYTBIM aBTOpOM HOMelaeTCH B STO 

ceMeHCTBO. 

Poy Dulanaspis raxxKe coueTaeT B CBOEM CTpoeHHH pusHaku cemelicTs IIla- 
enidae u Bronteidae, oqHako c lpeoOJlaqaHHueM MpH3HakKOB TlO0CIeqHero. 

Tloamenue Takux (opM, CcoueTaIoWHX IPH3HakH JByX CeMeHCTB, NO-BHMMOMY, 
yKa3blBaeT Ha dbusoreHeTuYeckyl0 61H30CTb NocueqHHx. IlostoMy 06a 3TH Ce- 
MeHCTBA MOXKHO CYMTATb OAM3KOPOACTBCHHBIMH, IIpOM3OIeWIHMH, BepOATHO, 
OT OfHOrO O6mlero mpeyKa. B JasbHetlem Npouecce SBOJIOWHH O6e BeETBH MOWIA 
10 pa3HbIM IYTAM pa3BuTHA. Ho uHorya cpeyqH HUX BCTpedaloTcaA POpMBbI, y KO- 
TOPbIX MPOABJAIOTCA YEPTHI IpeAKOB UW TOra pasBUBaIOTCA POJbI HW BUbI, COUe- 
Taloulve Ipu3HakKH O6OHX CeMelCTB. 

PacnpocTpaHeHnue H BO3SPp act. IOxubl Kasaxcran — Bepxu 
cpeqHero — HWKHAA NOJIOBHHa BepXHero OpJOBHKa. 


Cem. PLIOMERIDAE OPIK 
Por Pliomerina’ Cen - hey 


1917.. Pliomera martelli Reed. Pals: Indica p..22., pl. VII, fig. 15,96; 
1934. Pliomera aff martelli Kobajashi. The Cambro-ordovician formations 
and fauna of South Chosen, p. 594, pl. 36, fig. 10. 
1948. Pliomera (part.) Be6ep. Hwxnecumypuiickue Tpuo6uTbl, crp. 72, 
Tao. XI, dur. 21. 
1948. Encrinurella Be6ep. Huxnecunypuiickue tpumo6uTsl, crp. 74. 
Auaruos: Tna6enb c oxpyraennbim nepeqyuum Kpaem. Ha raabenn mIpo- 
TAPMBaeTCA YeTbIpe Mapbl OOKOBbIX OOposyA, UpHYeM epBas Goposya — uper- 
(pouTaibHad — HayHHaeTCA OT CNMHHBIX OOpo3q H TAHETCA, IPUMepHO, Mapal- 
JeIbHO TepeqHeMy Kpalo, OCTaBIAA BNepeyM ceOA KalJeBHAHY!O pacwiupsAro- 
MLy!ocA Hasa UpeAPpouTabuyto JonacTb. Saquve Tp napbl Ca6O HaKJOHeHbI 
BHYTpb MU Hasaj. IIpH 9TOM OasatbHat Goposya MOUTH TOpH30HTaNbHaA H pacno- 
JaraeTes ON3KO K 3ajjHeMy Kpato. Boposybl MOryT ObITb JWHHHBIMH, He JOxoyA- 
IHMH Tocpesqune Jpyr AO Apyra MpuMepHo ua !/, ee wHpuHbI, Tora oTCeKae- 
Mble HMM JIOMAaCTH JOBOJIbHO OOJIbIIMe, HIM Ke MOryT OLITh OUCH KOPOTKUMH H 
IMMPOKUMH, TOra MpeAPPOuTabuble NOMACTH MaJeHbKHe, BSYTbIe, y3uOBaTHIe. 
XBOCTOBOH HT OKPyri0-TpeyrombHbii, COCTOHT 43 MATH cerMeHTOB. Ocb 
cla60 CYKUBAIOMAAcA Haga; UAT OCeBbIX KOJel| PasfeJeHbI LMpOKUMU OTUeT- 
JIMBLIMM OOPO3aMH, PeSKOCTbh KOTOPBIX yObIBaeT K 3aQHeMY Kpalo. Illupoxue 
MWICBPbI PasfeJeHbl YSKMMU Oopo3sfamMu.3aquaA Mapa WwieBp cmuTa BMeCTe B esH- 
HY! JlOMAaCTb, PacnoJOHKeHHY!O Ha NpofOKeHHH OCH. KOHUbI MWIeBp COMKEHBI, 
TYNO OKPYrIeHbl, OT YerO HapyKHbIM Kpall WIMTa UMeeT 3a3yOpeHHbIli BHI. 
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_ Leuornun: Pliomera martelli Reed 1917, cpequuit opyopuKk lOu-Hana. 
| OOmne samMeyvauusa. HanOonee xapaxtepHbIM JA oMnucbIBaemoro 
00a H pe3kO OTJIMYAIOULHM ef OT OCTAJIbHbIX IpeycTaBuTesel cem. Pliomeridae 
ABJIACTCA MIPHCYTCTBHE TIpeAPPOHTabHOl SopoOsAbI MH COOTBETETBYIOMIeH OTACTH 
Ha rade. B xBocTOBOM WHTe HaHOoulee CyMeCTBEHHBIM HPH3HaKOM ABsIAIOTCA 
M3KO PacHOJOXKeHHbIe KOPOTKHE MeBpbI, He BLIXO|AULHe 3a HapYXKHbIIi Kpail, 
HW CIMBINAACA 3aHAA Napa Wiepp. OrmnyHTesbHble IpH3HaKH TOJIOBHOrO H XBOC- 
TOBOTO IMTOB XOPOMIO BbIepKUBAIOTCA y BCeX NpecTaBUTeJei (M3BeECTHO OKA 
MATb BHOB) OMHCbIBAeMOrO POA, OHH HW MOCI YK UpHYHHOli BbIeNeHMA HOBOTO 
pojla. y 

_ Han6onee 6nusKuli K paccmaTpHBaemomy poy Pliomera Angelin, ormuuato- 
WMC OTCYTCTBHEM MIpej| pOHTaIbHOli Goposqbl HM COOTBETCTBYIOMIel NONAacTH H 
cBOOOAHOH (He cpocielica) 3aHeli napoli nwiesp xBocTosoro muta. [Ipucyrcrsue 
WeTBeEPTOH, MpeAPpoHTaIbHol, napbl Gopo3y cOMxKaeT OMMCHIBAeMBIi PO] C ceM. 
Encrinuridae. Tax, B. H. Be6ep (*) ormeuaer sty Goposyy y Encrinurus pun- 
ctatus us KysneuxKoro 6acceiina, 3ameTHa sta Goposya u y E. kongshangensis 
Reed (°). Kpome toro, Pliomerina canthifrons (Web) (?) umeer MasleHBKHe y3uJI0- 
BaTble OOKOBbIe JlomacTH, Kak y Encrinurus. 

Cpequ Apyrux Encrinuridae Kk paccMaTpHBaemomy poyy Oco6eHHO 6/1H30K 
OMpMaHcKHH pox Encrinurella Reed., ormuyatouniica orcyTcTBHeM Tpesdpou- 
TaJIbHOH OoOpo3ybl rade. Kpome Toro, y 6HpMaHCKOro poja 3aHAA Mapa MmieBp 
XBOCTOBOFO IHTa COJIM2KeHa, HO He CJIHTa B eQHHY!O JIOMAaCTb. 

PacnpoctpaHeHue H BOBSpactT. Pog Pliomerina uspecten 
M3 BepXOB cpeyHero opyoBuka Kopeu, Kutas uw BepxoB cpeyHero HW BepXHero 
opqoBHKa Kas3axcrana. 


Tlocrynuao 
2 IS 956 


UMTHMPOBAHHAA JIMTEPATYPA 


1B. H. Be6ep, Tpuno6utsr TypKecrana, 1932. * B. H. Be6Oep, Tpuazobntsr 
CHIYPHHCKHX OTNIOxKeHHH CCCP, Moxorpaduu mo naneoutouornu CCCP, 69, B. 1, 1948. 
3G. Holm, Revision der ost alt. silur. Trilobiten, Abt. 3, Mem. Acad. Sci., ser. VII, 1886. 
tT. Kobajashi, J. Fac. Sci. Imp. Univ.Tokyo, 3, 8,9 (1934). ® F.C. R ee d, Paleontol. 
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(1949). 29 E. Warburg, Bull. Geol. Inst. Univ. Upsala, 17 (1925). 


Jloxaaygn Axragemun nwayx CCCP: 
1956. Tom 111, Ni 6 


ILHTOJIOLH Z 
Baieele BPOJCKHA 


KOJIA4ECTBO PHBOHYKJIEHHOBOM KHCJIOTbI B HEPBHbIxX 
KJIETKAX PA3JIM4UHbIX PASMEPOB 


‘(ITpedcmaeaneno axademuxom H.-H. II maaveaysenom 22 1X 1956) 


Bpicokat KOHUCHTpallua pHOoHyKmeMHOBOH KucoTEE (PHK) B HepBHo 
KJIeTKe OODACHACTCH MHOPHMU WMTOMOraMH H OMOXHMHKaMH Tem, uTO PHK yua 
cTByeT B Clleuupuyeckol yHKUMH HepBHOH KseTKH (* °). Kak CuHTaloT STH aB 
TOPbI, OTJIMUMA B KOJIMYeECTBE HM KOHWeHTpaluu PHK B pasMuHbIX HeEPBHBIX KJeT 
KaX OMpeesIMOTCA PaSHbIM (PYHKIUHOHAIbHBIM COCTOAHHEM STHX KJIeTOK. H 
olpoBeprax STHX JaHHbIX, A XOUy OOpaTHTb BHHMAHHe Ha HHOM akT, Takx 
BbIABJIAIOINMH 3HayeHHe PHK B 2x u3HeJeATeJIbHOCTH HEpBHOH KJIeTKH, a HMCHHO 
Ha 3aKOHOMepHYIO CBH3b Mexky KOmMYecTBOM PHK B wuTolasmMe HW OObeMO 
HelipoHa. OTa 3aBHCHMOCTb Oblla 3aMe¥eHa IPH BH3yaJIbHOM M3y4eHH 
B YJIbTpapHoseTOBOM MUKpOCKoNe IpelapaTOB MO32KeUKAa, CETYATKM MW KOPbI ro 
JIOBHOrO MO3Pa KPOJIHKOB, KpbIC HW JIaTywek. Konyeutpauua PHK B pa3mMuHBl 
HelipoHaX oONpejesleHHoro OTJesa MO3ra IpH BH3yasIbHOH OlleHKe NpHOmH3H 
TeJIbHO OJ|MHAKOBA, HO OObEM KJICTOK 3HAYHTEJIbHO OTIMYAeTCA (HallpHMep, cpey 
He MW Mavible WMpaMuAbl Kopbl; KueTKH IlypkuHbe, TompyxKu UM KJIeTKH-3epH 
MO32KCUKA; FaHrJIHO3Hble KIeTKH HW OMNOMAPbI CeTUaTKH). TakHM OOpa30M, MOXKH 
ObIO MpeANOOKUTb, UTO KOMMYecTBO PHK (nponsBeyeHve KOHUeHTpauuH PH 
Ha OObeM Tesla* HeEpBHOM KJIeTKH) 3aBHCHT OT OObeMa Tesla KJIeTKH. Tak Kak Gouee 
-KPpyIHble KJICTKH MMeIOT H Ooslee AMMHHbIe OTPOCTKH, MOXKHO GObIO Tpesoso- 
X%KHTb, 4TO KOMMYecTBO PHK 3aBucuT OT O6mlero O6beMa HelipoHa. Ouako. 
YUMTbIBAA IIpHONH3HTeJIbHOCTb BH3YaJIbHOH OWeHKH, a Tak2Ke TO, 4TO B UCCwe 
OBaHHBIX OTJeaX WeHTPaJIbHOH HEPpBHOHM CHCTeMbI H3yY¥aJIMCb KJIETKH CO CJIOK 
HOM WH pasHooOpasHol byHKuHeH, ObiIO pelieHO MpoBecTH Gosee TOUHY!O KOM 
yecTBeHHy!0 olleHKy PHK B HepBHbIX KeTKaX OHOTO (byHKIMOHAbHOrO TuMAa 
Ana usyyenun PHK Obit ucnomb30BaH MeTO yabTpaduomeroBoh muTodoro: 
MeTPHH, MOSBONAIOMMA ONpeyenaTb KoHYecTBa PHK nopsyKa 10° r B mo 
6oM yuacTke HepBHol KuleTKH. Llemb pa6oTbl — BbIACHeHve CBA3H MeXKy Ko 
yecTtsomM PHK u o6beMOM HepBHOH KJeETKH, HM BMTOre MeEx)y KOHYeCTBaMu PHK 
uM OewKa. 

J[na (oTOMeTpuU Obi BbIGpaHbI MOTOHeLpoHbl cuMHHOTO Mosra. Kak M3 
BECTHO, HEMPUTbI 9THX KJIeETOK JOXOAAT 6€3 NepepbIBa AO MBILLUI, PactONOXKeHHBIX 
Ha Pa3JIMYHbIX PaCCTOAHHAX OT CNMHHOFO MO3ra. XOPOWIO H3BeCTHO, B KaKON 
CerMeHTe CUMHHOFO MO38ra paCIIOJIO%KeHbl MOTOHEHPOHbI, WHHEPBUpyroULue 
ompeyevieHHble MpluubI. Msyuanucb MOTOHEMpOHNbI 3ayHero GOKOBOrO ABUraTedb: 
Horo spa (n. dorso-lateralis cornu anterioris) cumHHoro Mosra KpbICbl Hé 
YPOBHAX: B WeHHOM OTJee — C, — Th, (MOTOHeHPOHbI STHX CerMeHTOB HHHep: 
BUPYtOT MbIILNINbI NalbleB BEpXHell KOHeCYHOCTH), B TpyqHoM Th,—Thg (uuuep: 
Balla Me2KpeOepHbIX, TPYAHbIX MU OpIOWHbIX MBI), B NOoAcHHYHOM L, —S 
(HHHepBaluA MBI NabueB HWKHeH KOHeUHOCcTH). Marepuaa (pukcupoBaues 
no Kapnya cmecnio dopmanuua 4 cnupta (1 : 9) H cMecBIO (bopMasuHa, cmMpTé 
M yKcycHOH KucaoTb! (3: 1: 0,3). Tlocnequnit duxcarop npou3sBoquT HaMMeHb 
Iuee CAKATHE KeTOK MH JaeT WYUUlylo WATOMOruYeCcKylo KapTuHy. Bee tpu dbuKca 
TOpa COXpaHsAHOT CONOCTaBUMbIe KOJIMYCCTBA HYKJICHHOBbIX KHCJOT. 


* o 
Kak xopouio uspectuo (1°11), PHK noxanusyetca TombKO B Teme HEpBHOH KeTKH, Hi 
HHKOra He OblBaeT pacnomoxKeHa B HelipuTe. 
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@uKkcalHA NPOBOAUACh MeTOJOM HHbEKILHH B KPOBeEHOCHY1IO CHCTeMy Hap- 
KOTH3POBaHHOro OapOaMHJIOM(aMHTaJIOM HaTpusA) 2*KUBOTHOTO (?2),a TaKxKe OOBIT- 
HbIM CHOCOOOM HOorpy2KeHHA KYCOYKOB MOsra B (puKcupylollult pacTBop; B n0Cc- 
WeHeM CJlydae KpbIc yOHUBasIH sMOounelt. Jina H3y4eHHA BbIOApaJH OJIOKH C HaH- 
MeHee CKABINMMUCH KJIeTKaMH. IlapacdbuHoBble cpesbl ONpeyeJeHHOl! TOJLLHbI 
(5—7 w) usyyanu u bororpaupoBaau B yabrpadHoneToBom MUKpockore, yco- 
BeplleHcTBOBaHHOM E. M. Bpym6eprom. Monoxpomatuyeckue JIYUH C JVIMHOH 
BOJIHbI 265 MY BBITeIAIMCb M3 CHeKTpa Jiamnbl CBJI—120 namocKkoi qudppak- 
WHOHHOU pelieTKon (1200 mitpHxos Ha | mM). Bce cuumMKH cyesaHbi ¢ KBaplUe@BbIM 
OOLEKTHBOM 58 Xn A 0,8 u OKysspom 8X. OkcnosuuMA Ha NacTuHKaX «CHeKT- 
palbuble, TH 1»—7 cek. IlocneqoBaterbuaa cbororpatbuyeckad mHuTOpoTO- 
MetpHt PHK u JHK mposoqumacb na peructpupyroulem muKpodoromerpe 
M®-4 no onvcanuoli panee Metoguxe* (18, 4), Omm6xKa B ompeyeeHHM KOHIeHT- 
pauun PHK 8 mpunarerx yculOBHAX CbeMKH H boTOMeTpHH He mpeBrtuaa +10%. 
Kouuyectso PHK onpexestnnocb Kak mponsBeyeHue KOHUeCHTpallul BelllecTBa 
Ha M0Uab HaMOONbUWero CeYeHHA WHTONMA3MbI (MOWalb H3MepsAIaCb Ha yBe- 
AMYCHHOH MpOeCKIMH HeraTuBa pH NOMOUIM MIaHuMetpa). Usmepenue nomayu 
HaMHOrO TOUHee TIPHMeHAIOMIMXCA cnoco6osp (') HaxoxKeHHA OObeMa MYVIbTH- 
MOApHoro Helipoua. IloqoOHoe onpeyenenue KomMYeCTBa (KOHUeHTpaunaA xX 
X Nloulayqb) BUOMHe 8aKOHHO, Tak KaK MOTOHEHpoHbl OPHEHTHPOBAHbI 10 MoMepey- 
HMKy cuMHHoro Mosra. H3yyenne npo,oJbHbIX HM MOMepeyHbIX Cpe30B CHMHHOTO 
MOsra M0Ka3aJIO, YTO HaHOOJbUIAaA OCb MOTOHeMpoHa Bcera pacnosoxena B. 
HallpaBJieHHH Heliputa. Takum oOpa3oM, MvIollaqu HaMOO/IbIUMX CeVeHHH KJIeTOK 
CTOJIb K€ CpaBHUMBI Jipyr C APyroM, KaK OObEMBI 3THX KJeTOK. 

BusyaubHO HcCsIeOBaHbI MpelapaTbl CIMHHOTO Mosra 22 Kpbic. DoToMeTpHA 
M pacueT KOHUeHTpallun Hu KOMMYecTBa PHK mpopeyenbt B 250 MOTOHeLipoHax 
BOCbMH KDPBIC. 

Ha puc. | uw 2 noKa3aHbl pa3iHuHA B KOHUeHTpalluu HM KOmMectTBe PHK Bs: 
WuToNMasMe MoTOHeHpoHoB. M3 puc. | Bu_HO, UTO KOHNeHTpanuN PHK y pas- 
JIMUHBIX MOTOHEHPOHOB 3HAYHTeJIbHO BapbupYIOT, HO CpeqHAA KOHUeHTPauA 
PHK B pa3Hbix oTJe@aX CIHHHOPO MO3ra IPHOMH3HTeEIbHO OUHakOBa. Orciosa: 
cyleytyeT, uTO KomMYecTBO PHK onpeyemsetTca pa3MepaMH HepBHOH KueTKH. IIps- 
Max MpOnOplHOHasbHad 3aBHCHMOCTb MexKy KOsHYecTBOM PHK Hu o6bemMom 
MOTOHeMpoHa 10Ka3aua Ha prc. 2. KoadpulnenT KoppedAlHu Mexky DasMepaMu 
Helipoua H KomHuecTBomM PHK B HeM paBHAeTCA JIA MOTOHEHPpOHOB CNMHHOTO 
mosra +0,85+0,01. Pacnpeyenenve MaTepnasa Ha pHc. 2 rOBOpHT O TOM, YTO 
9Ta 3ABHCHMOCTb MMeeT MeECTO He TOJIbKO Me*KAY MOTOHEHPOHAaMH pa3HbIX OTIe- 
JIOB, HO H BMpeyesdax ofHorO oTJena. B TO xe BpeMA KOHIeHTPaluN HU KOJIH- 
yectsa PHK BapbupytioT y KleTOK OHOFO HM TOTO Ke pasMepa. Ora BapuaOuJb- 
HOCTb MOXKeT ObITh OOBACHEHA PasJIHUHbIM (PYHKIUMOHAJIbHBIM COCTOAHHEM MOTO- 
HelipoHoB. TakuM o6pa3oM, He TOJIbKO B lipeyeviax OMHOrO H TOrO x%e OTJeNAa 
MO3ra «HOPMaJIbHOrO» XKUBOTHOTO, HO HM BHYTPH OAHOTHNHOM pyniibl y3Kocre- 
[MasIU3HpOBaHHbIX KJeTOK HaOJIOMalOTCH OTJMYHA B COCTOAHHH XUMMYECKUX 
KOMIOHeEHTOB. CreneHb BapbupoBaHua (BapuallMoHHBI KooddulueHT) IpH- 
ONH3HTEMbHO OJMHAKOBa Y %XHBOTHBIX, HAaPKOTH3HPOBaHHbIX OapOaMuJIOM pH 
HHbEKUHH (buKCAaTOpa B KPOBeHOCHY!W CHCTeMy, UM y MOrHOUIMX OT 9MOOJIHH. Ox- 
Hako KOHUeHTpanua PHK B wuTomiasmMe MOTOHEMpOHOB HapKOTH3HPOBaHHubIXx 
6apOaMuJIOM KpbIC 3HaYHTebHO HY2Ke, YEM Y HCHapKOTHSHPOBaHHDIX 2KHBOTHEIX. 

KonuyecTBo je30KCHpHOOHYKJIeHHOBOH KUCJIOTDI B ApaxX MOTOHeMpPOHOB 
PasHbIX OTJeNOB B CpeHeEM OMHHAKOBO. Ornomenue PHK/JTHK xone6mnetca B: 
B mpeyenax 10—20. 

TlonouHUTeIbHO Obisia U3MepeHa 110 MeToyuKe Kacnepccona (*7) KOHUeHTpallun 

* B nactosmel padore u3MeHeHO BpeMsA THApOmHsa CpesoB ropsYell TPAXJOPYKCYCHOH KHC- 
noroii. B neppbix paoTax pexum ruspomusa Obl 3auMcTBoBaH us craTeli [Ineazepa (45) u Ilon- 
muctepa u Puca (2°). B gambueliiiem ObI0 Ha eHO, YTO MOWIHOe yAaneHue PHK u3 cpe30B mpo- 
ucxomuT 3a 5—7 mun. [pu Gonee nposomKUTenbHOM rugzpomuse (15—20 Muu. TO Ilonmmucrepy u 
Pucy) u3mMensioresd OnTHUeCKHe CBOMCTBa OeKa, YTO MPHBOAHT K HEBEPHOMY OMPeeseHHIO HC- 
cnemuurecxux morepb cBeta (14) H, B KOHCYHOM HTOre, KOHILeHTpPalluH PHK, koropasi B 3TOM culy- 
yae H3SMepHeTCA C 34HHIKCHHEM. 
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6enka B luTonsasme MoTOHelipoHos. CpeqHad KOHWeHTpalua OenKa MpHOMNSH- 
TeJIbHO OMMHAKOBA B pas/IMUHBIX OTJeMaX ciMHHOrO Mosra. Ec yuecTb, 470 
oOObeMbI HelipOHOB. B Pa3IMUHbIX OTJeNaX CIHHHOTO MOSra 3HaYHTeAbHO 
OTAHUAIOTCA, MOXKHO CfeaTb BbIBOJ, UTO KOJIMYECTBO OeIKa B HCPBHbIX KJIeTKAX 
olpeyesneTCA UX pasMepaMH. ' | 


ConocraBlaa HOYYeHHIe aHHble 0 MIpAMOl CBASH Me%Ky OObEMOM HeHpoHa 
u KomuuectBom PHK u Geka H Mes! B-BHJy MHOTOUNCIeHHbIe ykasaHud 00 yua- 
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/inowad, naubonoueeo cevenua knemku x 3000 


Puc. 1. Konuentpauna PHK 8 uuTonma3sme MOTOHeMPOHOB pasany- 
HOH BCIHUMHbI; m7 — cpeqHve KOHIeHTpalun 


cTuu PHK B cuuTese Oeska, MOXKHO NPHHTH K 3aKJIOUeHHIO, YTO KOJIMYECTBO 
PHK B Helipone onpefesmseTca KOIMYeCTBOM OeKa. Heppuand kKuleTKa, B OT- 
JIMuve OT JAPYruX KIeTOK OpraHH3Ma, paOoTaeT NOCTOAHHO WIM HaXOMMTCA B CO- 
CTOAHHU MOCTOAHHOM TOTOBHOCTH; CTeMeHb «H3HALIMBaeMOCTH» OeIKOB HelipoHa 
OUeHb BbICOKa, COOTBETCTBEHHO BbICOKA HM CKOPOCTb OOHOBJEHHA GeskKa (18), CHH- 
Tes Oeka ocyulecTBseTca PHK. Ho ogua byHkUMOHabHad Harpy3Ka HE MOMKET 
OObACHHTb BbICOKOrO coyepxKaHnaA PHK B HepBHok KleTKe. B w3yyeHHbIx OTIC- 
aX CUMHHOrO MO3ra MOTOHeMpOHbl rpyAHOrO OTYeNa, KOTOPble HHHEPBUPYIOT 
JbIXATEJIBHBIC MBILLUMbI, pAOOTAIOT He MCHee HHTEHCHBHO, UCM MOTOHEHPOHbI MBIILL 
KOHeyHOocTel. Tem He MeHee, KOHYecTBO PHK 8B MoTOHeMpoHax meiHOro H nOsAC- 
HMYHOrO OTeJIOB 3HAYHTeJIbHO BbIIe, YEM B MOTOHEMpoHax rpyAHoro oTyeNa. 
ITO OOCTOATeCTBO MO2KET ObITh OOBACHEHO TEM, UTO OOHOBNEHHE GesKa Mpo- 
UCXOJUT MOCTOAHHO, B TOM UMCUIe MB COCTOAHHH OTHOCHTEJIBHOTO NOKOA HeMpouna. 
Heliponam Oompbuiero o6bema, COsepxKallHM Oobuee KOMMUeECTBO 6emKa, Tpe- 
‘OyeTcH HU OosIee MOMHbIM annapaT OOHOBMeHHA Seka. [lostTOMy B HeEpBHbIX KJIeT- 
KaX C OTHOCHTEJIbHO OXMHAKOBOM MO HHTCHCMBHOCTH @yHKIHell, HO MMerOIIAX 
pa3JIM4HOe KOJIMYeECTBO OesIKa, passmMuaeTcA HM KOMMYecTBO PHK. — 
Hispectuble annble 06 u3sMenenuH PHK np dyHKuMonupoBaHHu neliponé 
He MIpOTHBOpeyaT NOJIYYEHHbIM MHOIO pe3sybTaTaM. CuuTes OeKa WIA BOCCTA: 
HOBJICHHA YObIIM ero KOMMYeCTBA IPH ycuJeHHOH dyHKuuH Helipona (1, *) He 
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lpakTepH3yeT BcerO 3HayeHua PHK B xusHeyeaTemBHOCTH Helipona. Teo 
PBHOM KJICTKH — UeHTP HelpepbIBHOrO BOCCTAaHOBJeHHA GeKa, He3aBHCHMO 
‘TOPO, pacxofyeTcs JIM O€OK TIpH NpoBeeHHH HEPBABIX MMIYJIbCOB WIM CHH- 
$ CAYKUT TONbKO HWeAM OOHOBJIEHHA OeKa B OrTPOMHOM OTPOCTKe HepBHOH 


OMOeNb/ - = 
OODEM 
¥ 
* 


: 
¢ 


x“ 


ES) 


0 Saale eS eed 


x 
«x 


° 
x 

page ee 
x“ 
x 


fo} 


x 


Konuvecmbo PHK (ytnobrbe ebunuyes) 
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i) 10 15 cm? 
= : Nnouads Hauboneweeo cevenua knemku * 3000 


Puce. 2. Konuyectso PHK Bb wutTonmasme MoToHelipoHoB pa3iu4- 
HOH BeCJIMUHHbI; m — cpeqHHe KoHUeCTBAa 


eTKH. B OoubUIMHCTBe TKaHeli OpPraHH3Ma OOHOBJeHHE KsIeTOUHOFO GesKa OCY- 
SCTBJIACTCA IyTCM CM€HbI KJIeTOK — rHOeJIH CTapbIX KJI€TOK H 3aMeHbl HX MO- 
bIMH 3a CYeT KaMONA. HepBuad KJeTKa, YTPaTHBUIaA CIHOCOOHOCTD K JeJIeHHIO 
(yHKUMOHNpyiolwlad B TeyeHHe BCerO MOCTSMOPHOHAaJIbHOrO NepHosa XKH3HH 
ABOTHOTO, COXPaHAeT alllapaT CHHTe3a OeKa H MOTOMY CTOJIb Xe Gorata PHK, 
1K 9MOPHOHAJIbHbIe TKAHH HW KJIETKH B3pOCOrO OpraHH3Ma, 3a CYUeT KOTOPbIX 
yulecTBIAeTCA (CbH3HOsIOrMYecKad pereHepalys. 


Vucruryt mMoposoruu »xHBOTHBIX Tocrynuso 
um. A. H. Cepeprosa {7 VIII 1956 
Axagemuu Hwayx CCCP 


IMTMPOBAHHAA JIMTEPATYPA 


7H. Hydén, Acta physiol. scand., 6, suppl. 17 (1943). 2H. Hydén, Symp. 
». Exp. Biol., 1, 152 (1947). ® H.Hyden, Neurochemistry, 1955, 204. *S. Brat- 
ard,H. Hydén, Acta Radiol. Scand., 94(1952)H 5S. Brattgard, H.Hydén, 
ern. Rev. Cytol., 3, 455 (1954). ® H. Hyden, H.Hartelius, Acta psychiatr. 
neurol. Scand., suppl. 48 (1948). 7B. B. Kegpospexuih, Yen. copp. 6uon., 31, |, 
M951). ® K. Attardi, Experientia, 9, 11, 422(1953). °®S. Brattgard, Exp. 
J. Res., 2,4, 693(1951). 1° J. Brachet, C.R. Soc. Biol., 133, 88 (1940). 11 T. Cas- 
rsson, H. Landstroém,G. Wohlfart, Zs. mikr. Anat. Forsch., 49, 534 (1941). 
A. JI. HlLa6agaw, Tucroxumua rmkorena HOpMasbHoi HepBHol cucrempl, M., 1949. 
me i. BDpowceKrus, MAH, 102) NM 2,-357,1955. “4B. A. Bpoacka hk, Yen. 
me ouor., 41,2 1956. “W. Schneider, J. Biol. Chem., 161, 293 (1945). 
mePDoliistier, Hot is, Cold Spring Harbor Symp., 12 (1947). 1° T. Casper s- 
bh L. Santesson, Acta Radiol.,suppl. 46 (1942). 181. E: Bnoagum up os, 
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Jloxaanyer AxkagemMuun nayrk CCCP 
1956. Tom 14141, Ne 6 : 
HHTOJOLHS 
i HW. HW. KAKHAJ3E 
JIMHAMHKA JIESOKCHPHBOHYKJIEHHOBOM KHCJIOTDbI 
B XOJIE PASBUTHA AHL BECMOSBOHOUHDbIX 


(I pedcmaeaexno axademukom E. H. Maeaoeckum 28 III 1956) 


B nacrosijee BpeMA B ILHTOXHMHH HW XMMMYeECKOH SMOPHONOrHU OOO BAH 
MaHve yJeIdeTCH HYKJICHHOBbIM KHCJIOTaM. OTO OObACHAeTCH TeM, YTO STH) 
COeMHEHHAM TIpHfaeTCA CyWleCTBeEHHOe 3Ha¥YeHHe B OCHOBHbIX Npoleccax a 
HeJCATeJIbHOCTH KJIeTOK. Oco6blli MHTepec mpecTaBAeT H3yYeHve UX MOBeI 
HHA B CTOJb CBOCOOpa3HbIX H CNCUMPHYHBIX KJIeTKaX, KaK TOJIOBbIe, H B TakH| 
BaAXKHBIX TpOleccax, Kak ApoOJIeHve, SMOPHOHAIbHaA JupPepenwupowKa U Ap 

Tleppbile pa6oTb! 10 H3yYeHHIO HYKJICHHOBbIX KHCJIOT B Pa3BHBaIouluxcAa A 
wax OTHOCATCA K KoHUY XIX B., Korga Koccenb (*) H ero yYeHHKH yCTaHOBH| 
HalMuHe HYKJIEHHOBbIX KHCJIOT B AMWaX HaC€KOMBIX HM pblO, a Take OMHCall) 
CHHTe€3 STHX COeHHEHHM 0 Mepe pasBHTHA AHI. 

Bompoc 0 BO3MOX%HOCTH, HCTOUHHKaX MU myTAX cuHTe3a JIHK mp passurTn 
aul o6octpusica B 30—40-e royqpr XX B. B CBA3H C NOMbITKaMH CO3JlaHh 
o6o06ularomux Teopul (7, *). MuTepecuble JaHHble B STOT NepHOA Onlin NOWyIeH 
C MOMOLIbIO HyKJeaIbHOH peakuHH Dewsbrena. Bpiwlo O6Hapy2KeHO, BO-lepBbIN 
uTO y PAJa 2KHBOTHBIX MO Mepe pOCTa OBOLHTOB MpOHCXOUT ocaOsIeHve pea 
uuu PewbreHa, BIJIOTb JO MOHOrO e€ HCU€3HOBCHHA B 3aPObILeBOM ITy3bIpb 
(4° uw mH. gp.). Bo-BTopbIx, OKa3aJIOCb, YTO Apa OAaCTOMepOB B PaHHUX CT 
MAX J POOJIeHHA TakxKe [aloT OYeHb CaGylO HyKJeaJIbHy!O peaKUHIO (7). 

Hogpasx BOuIHa HCCIeOBaHHH B STOM HalipaBJIeHHH OTHOCHTCA K TOCJIe HEM 
HeCATHJeETHIO, KOra paOoTbI 10 H3y4eHH!O HYKJICHHOBbIX KHCJIOT B Ppa3sBMBa 
IMMXCA AHWAaX CTA OCYWeECTBIIATBCA B ACIIEKTe TEOPHH NOCTOAHCTBAa COJepxaHy 
e30KCHpHOOHYKJIeHHOBOH KucuOTHI (THK) B agpax (® 1°). B stux pa6orax mpy 
MCHANaCb B OCHOBHOM peakUHa DewbreHa B COUeTAHHH CO CieKTpodoTomerTpuel 
Ha OcCHOBaHHH MOJIyYeHHbIX JaHHbIX Obl CeaH BbIBOJ, O TOM, 4TO B TeYeH 
oporenesa cogepxanne JJHK octraetca nocTOaHHbIM; B MHTepdasHbIxX AJP 
OlacToMepoB KOuHYecTBO JTHK coxpansetca B onpeeJIeHHbIX mpegetax. Mcy 
S3HOBeHHe WIM OCaOeHHe (eJbreHOBCKOH peakIMH MIpH OBOreHese H B AD 
TepBbIX CTa{WH ApoOJeHHA STHMH aBTOPaMU PacIeHHBaOCb KaK OMTHYeCK 
0OMaH, OOYCJIOBJIEHHbIM H3MeCHeEHHeM OObeMa Aep MpH cojlepxkannu B wux JH 

Pay OTeveCTBeHHbIX M HHOCTpaHHbIX apropos (" 1") npHBo_AT daKTbI, mpd 
THBOpedvalliMe TEOPHH MOCTOAHCTBAa cOsepxKanuA JIHK ua aypo mpuMenutesb 
K 9MOpHOHabHOMy MaTepuvasy. Mn Opiio noKa3aHO HasMuHe deubreHoTp 
WaTeJIbHbIX 3aPOJbIIMeBbIX HY3bIPbKOB WH MpOHyKJIeyCOB y pxAya opraHu3smMo 
pasHoe KouMuectBo JTHK B aqpaX MakpoMepoB H MHKpOMepoB H T. J. 

OodoOujad. WHTepaTypHble JaHHble, MOXKHO CKa3aTb, ITO, HECMOTPH Ha sol 
INO€ KOJMYECTBO PaOoT H MHOFOOOpasHe NOAHATHIX BOMPOCOB, TBEPAO pelieHHbl) 
HaO CUHTATb JIMIb BOTIpoc O HanMuMM cuHTesa JIHK B xoje pasBuTua AMI! 
Bmecte c TeM MHOrHe NpOGJIeMbI OCTaIOTCA JameKO He Pele HHBIMH, HCCI OBE 
HHAMH OXBavYeH OTHOCHTeJIbHO MaJIbId KPyr OObeKTOB. | 

B nactosiel pa6ote usy4aocb coyepxKanue, pacnpeyenenue u KOnMUeC” 
BeHHbIe usMeneHua THK B sayqpax OacTOMepoB Ha pasHBIX CTayMAX pa3BUTH 
MB 3aBMCHMOCTH OT MUTOTHYeCKOrO Inka. Mcnoub3s0BaHHe B padoTe mpeycTaBr 
TeJeH PasJIMYHBIX THNOB GeCMOSBOHOUHBIX aBaslO BOSMOXHOCTH CyAUTb O 3aKe 
HOMepHOCTAX HaOJIOMaeMbIX ABJICHHH. = | 

O6bexKTHI uccneqopanna*: 1) KuimeyHonosocTHble — Laomedea (Gonothyree 
loveni Allm. u Campanulina (Opercularella) lacerata John.; 2) veppa — Phy, 


* Marepuan mo MopcKHM 6ecnOsBOHOUHBIM COOupascA Ha Mypmauckoii 6uosormyueckoli cra! 
mau AH CCCP, 
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doce maculata Orsted.; 3) pakoo6pasibie — Cyclops fuscus Jur., Cyclops 
renuus Fisch nu Daphnia pulex de Geer; 4) mommocxu — Physa fontinalis L. 

Lacuna vinkta Montagu. . 

Y BcexX OObEKTOB (UKCHPOBaIUCh MOCeAOBaTeMbUbIe CTANUU pasBHTHA AMI 
 MOMCHTa OMJIOAOTBOPeHHA NO ractTpyvbl. Jka duKcawHu ynoTpeOmAIHCb: cy- 
Ma C JI€HHOM YKCYCHOH KHCNOTOH; cmMecu BpanKa-Baciorouxuna, Kapuya, 
lamnu, a Taxxe 10%-i dopMaiHH uw cnupT (100 u 96°). 

7las onpeyenenua JIHK cay- 
Myla peakuna Denbrena. Mcnoup- 
BaICA TakKe YJIbTpadpuosero- 
1H MuUKpockon MY®-2. 

Pe3yJIbTaTbl HamiMx uccieo- 
IHW =Mbl HaYHHaeM C pakOO6- 
aSHbIX, TaK Kak 110 3TOH rpyume 
IVYEHbI OOee MOJIHbIeE H OTYeT- 
ABbIe JaHHble. 

PakooOpa3uHbe. JIn- 
amuka JIHK ompu ypo6senun 


. strenuus Ta xe, 4TO Hy C. a 6 

17 
iscus (**). CcbopmupoBaHuHble I1po- Puc. 1. Cyclops strenuus: a — cmaHue mpo- 
YKJI€yCbl H 3feCb aHyKJeaJIbHbl. HYKJIeyCOB; 6 — MOJPOTOBKa K NepBOMY JeJIeHHIO 


eakuua DesbreHa OKa3biBaeTcCa Wpo61enua. Doro B YubTPaPHOeTOBbIX myuax 
TpuUAaTeJbHO NocJe IpHMeHe HHA Cree Ae 

ASIIMYHBIX (buKCaTOpOoB (KapHya, cymemMa c JeqAHHOM ykcycHOl KucOTON, 
)%-H opmanuu, Lamu). [Ip cdbororpapupoBanuu B ybTpadvoseroBbix sy- 
AX TOJLyYaIOTCH KapTHHbl, NOATBepxKJaoulve aHHble peakuHH MDeuwprena: 
aTepHaJl, aAOcopOupyiollul ybTpaduoseToBble JIyYH C A=260 Mu, B MpOHykKuey- 
AX C JOCTOBeEPHOCTbWO OOHAPYKHTb He YaeTCH (UCKMOUAA AJPHILKH) (puc.1, a). 
O BpeMA TNOJTOTOBKH K: TepBOMY JeJIeHH1O CO3peBaHHA KoOHYecTBa JLHK B mpo- 
yKJleycax yBeJIMYMBaeTcA. OO STOM MOXKHO CYAUTb KaK MO HyKJIeaJIbHOH peak- 
HH, Tak H Ha OCHOBaHHH yJIbTpapvoseTOBOH MuKpocKonHH (puc. 1, 6). Murep- 
a3Hble Apa OacCTOMepoB JO 64-KeTOUHOH CTaquH alot OYeHb cslaOylo peakIHio 
eJIbreHa. Ha craquu oT 2 yo 8 6acTOMepoB Apa MOryT ObITb COBEPLIeHHO aHy- 
me asibHbI. Haunnad c 16-KmeTOUHOH cTaqH, B HHTepa3sHblx Apax COxpaHAeTcA 
S3HaYHTeIbHOe KOmHYecTBO JIHK. B npodase Aesenni ypodmenua JIHK or- 
eyaeTCH B OOJbIIMX KONMUeCTBaX, B TelOdase OHA NOCTeNeHHO yYMeHbLUAaeTCs. 
TO3AHeH OacTysJie HTacTpyuie, B IpOTHBONOJIOHKHOCTh PaHHUM CTaHAM, HHTep- 
a3Hble Apa JlaloT yeTKylo peakyuio Desmbrena. y C. strenuus o6HapyxuBaeTcHA 
30e00pa3ne noBeyeHuad JIHK B nepBuyHbixX NOJIOBbIX KleTKaX. Spa 9TUX Kue- 
)K (C MOMeHTAa HX OGOCOGMeHHA) He ObIBAaIOT AHYKJeaJIbHbIMH: B HUX COXPpaHsA- 
TCA TETepOXPpOMATHHOBbIe yYacTKH XpoMocoM. B no3qHeh OacTysie u racTpyvie 
HK syep mepBHuHbIX MOJIOBbIX KJIeTOK COOpaHa B J[Be KpyMHble, OUeHb HHTeH- 
ABHO KPaCalllMeca PIbIOKH; HHUTeH saAJepHOTrO OCTOBa B Af[paxX STHX KJeCTOK 0O- 
ADY2KUTb He yaeTCA, B A[PaX OCTAJIbHbIX OJIACTOMePOB OHH XOPOLIO BbIpPaXKeHbI. 

[po6menve au C. strenuus composBoxaeTcA yBesMYeHHeM OOMero KOWH- 
ccTBa JIHK ua ano. 

Y Daphnia pulex de Geer uccneqoBasucb Kak MapTeHoreveTHYecKHe Alia, 
1K UH siiila, pasBuBaioulueca c onmooTBopenueM. Tlopegenve HK B siinax 
SOHX BHJOB OKa3asIOCb OUeCHb CXOJ{HBbIM. 

[lponykueycb! 1 y STOTO OObeKTA (beIbreHOTpUuaTeMbub! (puc. 2, J). Murep- 
a3Hble AJ[pa paHHUXx cTaquli ApoOsenua (yO 16—32 OnacroMeposB) He JaloT o- 
KUTeIbHOH HY KeaIbHO peakUHH uM COxpansior culeybl JTHK (puc. 2, 2). 
OcIeHAA JerkO OOHapyxXuBaeTCA B Mpodasnbix aApax. IIpu oOpasoBanuu 
TACTOJ[epMbI HHTepHasuble Apa AaloT OTUeTIMBY!O peakunto Denbrena (puc.2,3). 
Pu [poOJeHHH AML Mapu HaOOMaeTCA 3HAYHTeJIbHOe NOBbIILeHHe COJep2xKa- 
ua JIHK ua xaxyoe siimuo. HyxHO OTMeTHTD, YTO Alla JapHuu, OCOCeHHO 
MMHHe», MaJIO IIPHFOHbI JIA WHTOJIOTHYeCKOTO H3yYeHHA C MOMOL{bIO peak- 
uu DewbreHa BCJIeACTBHe OYCHb Masoro OObeMa UX AYep. Uacro nocse 06- 
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paooTKH 10 PesbrenHy 6e3 JOMONHHTeEbHOM OKpaCKH WJM. IPHMeHeHHA caso} 
KOHTpacTHOrO ycCTpolicTBa He yJaBajocb faxKe HavTH sep. : 

Moaawck u. [ponyKaseychi 4 ampunykJeyc usb! OOaqarorT cnet 
Holt rpyOosepuucroli crpyktypoli. ocropepHoli peakuuu PembreHa B HUX 06} 
HapyKHTb He yflaeTcA (puc. 2, 4 a 

Vnrepdasubie ajpa paHHux cTaqui qpoOeHua anyKuJeambubl. B mpoast 
NOABJIAIOTCA BHaYae 3epHa, 3aTeM HTH, cosepxamue J[HK. B Tenodasze mpo 
UCXOJMT OcMaGJIeHHe OKpaluMBaemocTH ajep mo Mespreny. 

Co crayuu 32—64 6macTOMepoB B HHTepdasuHbiX Apax COxpaHHAeTcA cua6as 
HyKJleallbHast peakuua (pc. 2, 5). Ora peakituA yCMNMBaeTCH B MHTepPasHBy) 
saj[pax racTpyvibl H ocoGeHHO BesMrepa. YBemuuenve cogepxanuA JLHK B aqpay 
IPH MOAPOTOBKe UX K JevieHuIO HaOMOAaeTCA H 3jeCb, HO He B TAKUX PasMepax 
Kak Ha lipeybiqymux cTaquax. Bo BpeMA ApoOseHHA NPOHCXOANT HapacTaHH 
cogepxxanua JIHK na sanuo. 

Y makyHbl HaOsofaeted Mopdosoruyeckoe pa3sJIMyve Mex ]y XpOMOCOMaM 
nepBoro H BTOpOroO JeJeHHH COspeBaHHA, a HMCHHO B MeTadase MOCeyHerO Xpo 
MOCOM@ 3HaYHTeJIBHO KOpoye, eM BO BPpeMs HepBoro JeseHuAa cospeBannsa.B pane 
cilyuaeB B AWe OOHapyKUBaeTCA [Ba ClepMaTO3OHa, OHAKO OCOpasoBaHHA JO} 
NOJHATCIbHBIX IPOHYKJIeyYCOB HaOsOaTb He. yalocb. COpMMpOBaHHble Mpo} 
HYKJeycbi cosepxKatT creqbl THK (puc. 2, 6). B npodbase npoucxoyuT 3HayuuTeJB} 
Hoe yBesHyeHHe cofepxanua JIHK (puc. 2, 7). Cyaa mo npodasHbim spam) 
JlakyHa BOOGIE OTHYAeTCH OT OCTAJIbHbIX HCCJICOBAHHbIX 2KHBOTHBIX BbICOKHM 
coyepxanuem JIHK ua saypo. Uutepdasubie aqpaua mepBbixX 9Tanax po6 
JIGHHA JaloT OUCHb CaO y!o0 HyKsIeasIbHy!o peakuulo (puc. 2, 8). Ilepeq Haya 
yom ractpyiauuH JIHK B uHTepdasHbIX ApaX HayMHaeT COXPaHATECA} 
STO Ke ABJIeHHe XapakTepHO JIA racTpybl (puc. 2, 9) u Gomee NO3HHX 
cTaquu pasButTua. Ilopeyenue JLHK B aqpax MHKpOMepoB H MaKPOMepOB OK 
HaKOBO, HECMOTpH Ha HEKOTOPOe pasHUHe B BeEJIMYHHE STHX AJep. 

Pa3BuTHe COMpoBOxAaeTCA NOBbIWeEHHeM coyepxaHHA JLHK ua satiuo. 

Koabuatpe uepsBu. IIpu o6pa30Banuu upouHyKsmeycos y Phyllo 
doce maculata JIHK mperepneBaeT ompeyesieHHble KOJIHYeCTBEHHbIE KOJIe 
OaHHaA: YMeHbIlaeTCH B Havasle HaOyXaHHA MpOHyKJeycOB HW yBemHUNBaeTCH 
B CPOPMHPOBaHHbIX IpOHyKeycax. AMpunykuleyc PesbreHoTpuuatesen. B xo 
ApoOJIeHUA YeETKO BbICTYMaeT WHKJIMYIHOCTH H3MeHenHHH JLHK: untepdasuble agp 
H60 cOBepmeHHO sHUWeHbI JIHK, mH60 cojepxKaT TOKO ee cregbI (puc. 2, 10 
11). B mpodase KouyectBo JIHK pe3Ko ypemuuuBaetcs, B Teodbase — noctTe: 
lleHHO yMenbluaetcs. Ilepey ractpysauvel HW B racTpysJe WHKIHUHbIe H3MeHeHHS 
JIHK mpotekaiwT He B CTOJIb WHpOKHX pasMepax. B untepdase peakuua Dew 
reHa OCTaeTCH NOJOKUTeEMIbHOH, XOTH OHA HM Ooyee cia6an, YeM B mpodas 
(phew 2 12): 

Alita PUINOFOUE MpeACTaBIAIOT OVCHL YAOGHIM OOLEKT AIA H3yUeHUA Mpo- 
(basHbIx H TeNOasHbIX H3MeHeHHH aAyépHoro mMaTepuana. B mpodase HK a 
Hapy2KuBaeTCaA B BHJe KPyIIHbIX 3epeH Ha HHTAX AJepHoro ocToBa. B Temo0as 
MOXHO JleTaIbHO TPOC/eHTb OOpasoBaHve KapWOMepoB H HocTeneHHoe ocma6- 
JieHve B HHX @eJIbreHOBCKOH peakIHH. 

B aiuax uuimoqoue yacro BcTpeyalorcs clyyaH MoOuIWcHepMHOrO ono0,O- 
TBOPeHHA, HO OOpasOBaHHA ONOHHTEIbHbIX IPOHYyKWeycOB HaOmOaTb He 
yasocb. | 

KumeynHononmocrTubre. IIpumenenne peakuun Pemprena kK pa3BH- 
BarouluMCH AMWaM PHAPOWAOB NOKasaJlo, Cyt NO mpoasHbIM aypaM, pasmMuve 


Puc. 2. Usmenenua JIHK B aqpax 61acromMepos B MATOTHYeCKOM WNKse H B Xone WpoOenuA AL. 
1—3 — Daphnia pulex (maprenorenetuyeckne sina): 1 — mpouyKseyc, 2 — 8—16 6nacrome- 
pos, 3 — craqua Ouacrozepmbt; 4—5 — Physa fontinalis: 4— cauanue npouyKaeycos, 5 — 
32—64 Ouacromepa; 6—9 — Lacuna vinkta: 6 — c6mmxenne MpOuHykKseycos, 7 — NOrOTOBK4 
K HepBoMy jlewenuio Apoosenus, 8 — 24 Onactomepbl, 9 — ractpyna; 1N—12 — Phyllodoce 
maculata 4rsted: /°—2 6nacromepa, untepdasa, 1/—16 Oacromepos, 12 — racrpyna. PuxKca- 
una 10 Kapnya, o6pa6orKka no Menbreny (O6om0UKH ANU, JAKYHBI JaloT PCaKIWHIO C. peakTHBOM 
luda u 6e3 rugponnsa). YeBenuyenne: 1—3 — 06. 40, ox. 7, 4—12— 06. 40 ox. 10 © | 
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coyep2kanun THK na apo MexKyy ronorupeeti u KaMIaHyJIMHOH: spa Kamma- 
yunbt Ooraye JLHK, vem aypa ronotupeu. Ho nopegenue JIHK oxaspipaerca 
<OJHbIM Y OOOHX BHJOB. 

SapoJbilueBble My3bIPbKH B OBOWHTAaXx POHOTHpeH H KaMifaHyJIHHbI aHykuie- 
IbHbI. IIponykneycbt H60 coBepmieHHo sMmenbt JIHK, mn60 COXpaHAIOT 
SO0IbINOe ee KONMYeCTBO. AmuHyKuIeycel (peIbreHOTp HUaTeJIbDHBI. 

AunykJleaJIbHble HHTepasuble spa XapakTepubl Jas PaHHUX cTaquu pod- 
HHA (OT 2 40 64 GnacToMepos), a y roHOTHpeH Ht Au MapeHXuMyvJIbI. Bo Bcex 
e cbasax Kapnokuuesa JIHK aerko o6napyxupaetes. Hayunas co craqun mpejl- 
ACTPYJIbI Y KAMNAHYJIMHBI HW WwaHybl y ronorupev, JTHK coxpauserca HB UH- 
spasubix vypax. B paye cayyaeB y KaMNavyAUHbI HaGsoqaercs NOJIMCHe pMHA, 
313aHHaH C H3ObITOUHBIM OCeMeHeHHeM. B xoye ApoOmeHuA UMeeT MecTo OGIee 
BeiuueHHe coyepkanunA JIHK ua siino. 

Takum o6pasoM, B HacTosmeli padoTe Onl U3yYeHbI OOLEKTEI C pa3HbIMH 
iMaMH [poOJeHHA (paBHOMepHBIM, HepaBHOMepHbIM, NOBePXHOCTHHIM, payHaJIb- 
PIM H CIIMpPaJIbHbIM), Alilla PasMYHOH BeMUMHBI HW C HeOMHAKOBbIM COJepxKa- 
HeM KesITKa. Hecmotps Ha 3TO, y BCeX HHX H3MeHeHHA JIHK oxasanucb BecbMa 
comubIMH. IIponyKseycbl, nepeq HX CIHAHMeM, ObIIH mH6O cbebreHOTpHita- 
JIbHBI (UMKON, Rapuna, usa, rufpoufpl), M60 JaBanu Ovenb cma6ylo peak- 
mio Ha JIHK (naxyua). 

B xoje ApoOe HUA MpOUCXOUT OOtee yBeNMYeHHe cosepxKanusa JLHK B caa3ut 
HapacTaHHeM KOIMyecTBa sep. OfHako ToBeyeHHe JJHK B muToTuyeckoM WHKuIe 
a3JIM4HO B 3aBHCHMOCTH OT cTaquH ypobmeHusA. 

Ha panuux stalax passuTun (2—32 6acToMepa) uHTepdasuble spa [ator 
leHb claOyio (akyHa) WIM axe OTPHUaTeMbHy!o (MKION, Jabunsa, usa, 
CKO, FPOHOTHPeA, KAMMaHYIHHAa) peakiuio Deubrena. B mpodase B Aypax 
DABJIACTCH 3HAYHTeIbHOe KONMYeCTBO JLHK. Metatba3sHbie xpOMOCOMbI! OKpallli- 
woTcA 10 MesbreHy OY€Hb HHTeEHCHBHO. B Tenoda3se BHOBb HaOIOJaeTCH HCUes- 
oBeHHe JTHK. Oru na6smofeHua noTBepxaloTca ysIbTpadHoseTOBOH MUKpO- 
cOmmHeH. 

Hauunas c n03 quel OacTyJIbI HJM C PacTpyJbl (STOT MOMEHT BapbupyerT y pas- 
IX OObEKTOB), TaKaA IHMKJIHYIHOCTH B WOBeyjeHHu JLHK He umeer mecta, H HHTep- 
ASHbIe Apa MaloT OTYCTIIMBY!O HYKJIeaJIbHyIO peak. © 

H3menenua cojepkanua JIHK ne 3aBncaT OT KOIMYeCTBa XKEJITKA, PasMepoB. 
41a, BeJIMYMHbI OlacTOMepoB (pH HepaBHOMepHOM J{poOseHuH). MoxKHO JLyMaTB, 
O pasJIHUHbIe WHKIbI noBeyeHun JIHK B 3aBHcHMOCTH OT CTaquH pasBHTUA 
IPE eIAIOTCH OCOGEHHOCTAMH AepHO-Jla3MeHHbIX OTHOMEHHK pasBUBaIOlWAXCA 
IL. 

TlonyyeHHble pe3yJIbTaTbI MOSBOAIOT CJleaTb BbIBO] O TOM, UTO HYKJIEHHOBbIe 
ICJIOTHI B IMOPHOHAIbHOM Pa3BHTHH XKHBOTHBIX IIpeTepMeBawT 3aKOHOMepHble 
MeHEHHA, CBASAHHbIe C MOUTH MOJIHbIM pacxojoBaHHeM JIHK B mnponyKseycax 
B HHTepasubixX sjjpaX Ha paHHUX CTaWAX pOOJeHUA. OTH JaHHble rOBOpAT 
HeMpHJIOXKUMOCTH TeOpuH BUAOBOrO NocTosHCTBa cosepxKannA THK k paHHum 
amaM IMOPHOHAJIbHOrO pa3BHTHA. 


- JlenuurparcKuli rocyfapcrBeHHblii yHHBepCcHTeT Ilocrynuso 
E & um. A. A. )KqaHopa 17 TL 1956 
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PHCTOJOFHA 


Jl. B. BEPJIHH 


OB HM3MEHEHWAX NOMEPEYHONOJIOCATBIX MbIWIEWHbIX 
BOJIOKOH KODKH M0/| BOSAEMCTBHEM NMTAHHSA HA HEM 
KJIELJEH HYALOMMA ASIATICUM P. SCH. et E. SCHL. (Cem. IXODI DAE 


([Tpedcmaseneno axademukom E. H. Ilaeaoscxum 14 V 1956) 


SuHaveHve NaCTOMULHbIX KJeleH Kak 9KTONAaPH3HTOB MH MepeHOCUMKOB TpaH- 
CMHCCHBHBIX 3a00/leBaHHi OOWeH3BeCTHO. OfHaKO, eCJIM OMOJIOPMH STHX Keen 
MOCBALICHO OOJIbIIOe UHCIO paOGOT, MeCTHOe BO3AeHCTBHe HX Ha TKaHH XO3AHH 
rHCTOJIOrHyeCKH M3y4eHO HefocTaTouHO (* °), H, MexKY MpOUHM, OTCYTCTBYIOT! 
JlaHHble 06 H3MeCHEHHAX BOJIOKOH KOMKHOM MyckyslaTypbl. B muTepaType uMeeTcH} 
3HAYHTeJIbHOe KOJIMYECTBO paOOT, B KOTOPbIX NOJPOOHO OCBeLeHbl peaKTHBHbIe 
H3Me€HeHHA MOMepeYHOMOMOCATHIX MBI NOCIe pasHoOOOpasHbIX NOBPex*arowulAx} 
posfelicrpult (7, °, 7245) u mp o6utuxX wuHTOKcHKalHAX (°,+%). IIpeqcTraBaneny 
ompeesIeHHbIH HHTepec H3YYHTb H3MCHEHHA MBIWWCYHbIX BOJIOKOH IIpH KOpMJIeHH} 
OOUbIUOTO YACIa JVIMTeJIbHO MHTaWUNxXcA KJleljeH, TaK KaK B 3TOM Culy4daet 
uMeeTCH CoueTaHHe KaK MeCTHOrO MeXaHHYecKOrO HM TOKCHYeCKOTO BJIMAHHM H 
Kowxy (1°), TaK H O6mlero TOKcHYecCKOro JehcTBuA (1°), H CpaBHUTb NOWyYeHHbIe 
pe3yJIbTaTbI C YK H3BECTHbIMH PeaKTHBHbIMH H3MeHEHHAMM MbIII WOce Apy-| 
THX MOBpeXarwowluxX BoOsseHcTBUuH. 

B HauiMXx OMbITaX KJlewM NHTaiucb Ha 16 KpomMKax U 15 MOpcKHX CBMHKAaX. 
Ha BblOpHTylo KOxXY OOKOBOM NMOBepXHOCTH CIHHbI NpOu3BOAMIAaCb ager: | 
B Bue pyKapa n0 I’. B. Cepqiokosol, B KOTOpbIit NOMelaMCb B3pocsble KJ 
Hyalomma asiaticum P. Sch. et E. Schl. — cauuxam no 10, a kpomuKam 0) 
50 camuos M camoK*. B onpeyesieHHble cpokUu—or 1 cyToK Jo 4 MecaleB—KoxKal 
BMECTE C KJIe€IIaMH, eCJIM OHH elle MMTasIHCb, HIM Oe3 HX, CCIM OHH K 3TOMY Bpe- 
MeHH yXKe OTKPeMMJINCh, Oblla (UKCHpOBaHa 12%-M HeiiTpabHbIM hopnanmnl 
WIM WCHKeP-POpMOJIOM. SaHBKa MpOH3BOAMIaCh B LeNOWIMH, WeaOH.uH- 
Tapaul WIM YHCTHI Mapapu yepes sup. Tlocmequnit cnoco6 3a1HBKH JaJl BO3- 
MOXKHOCTH NOMYUHTb OTHOCHTEJIbHO YUM pesybTaT IPH peske pa3sAHUHbIX M0 
MJIOTHOCTH TKaHeH XO3AHHa H Napasuta. Cepuu cpe30B TomHHOH 7—10 pw Opi 
OKp alleHbI reMaTOKCHJIMH-303HHOM, KeJIeSHbIM TeMaTOKCHIHHOM 10 Tetiqenraiiny, 
TeMaTOKCHJIMH-MMKPOPyKCHHOM, a3yp-303HHOM, a30KapMHHOM Cc jOKpacKolt 
aHMJIMHOBbIM CHHHM HW OpaH2xKeBbIM WIM Ke aJIM3apHHOBbIM CHHuM 110 IleTepceny. 
B yactu caydaeB mpovsBeyleHa MAKpOXMMHYeCKad peakWuA Ha *Kees0 10 Tup- 
Many H IlImepuepy c oOpa3s0BaHveM TypHOyweBol CHHM. | 

B revenue nepvoya KopmMaenua (10—16 cyrox) — BeneqcTBue MexanuyecKoro: 
NOBPpeKCHHA KOXHKH IPH MPOHMKHOBeHHH B Hee pOTOBbIX yacTeli Kslelleli H TOK- 
CHYeCKOrO J€HCTBUA CJIOHbI — B KOKe pasBuBaeTCA remMOpparMyeckKoe BoOcraJe~ 
HWE, B KOTOPOe BOBJIEKaIOTCA BCe €€ KOMMOHEHTHI. Bo Bcex CJIOAX KOXKV BOSHUKAIOT 
OTK H MHOXKECTBEHHBIC MCJIKHe H KPYNHble KPOBOM3IMAHUA; IPH STOM Crpasalor 
COCYMbI, MPOHHUACMOCTh CTeCHOK KOTOPbIX, NOBAAMMOMY, Pe3KO BOSspacTaeT. 
[JonepewnonomocaTble, MbIUeYHbIE BONOKHAa, pacnOslaralollvecA B KOK CHMBBI 
KPOJIMKOB HM MOPCKHX CBHHOK Mey JepMOH HM MOAKOKHOH KeTUATKOH, OKa- 


* 
3a OOvIbUILy10 NOMOWb B MOCTaHOBKe OMBITOB MpHHOWY r1y6oKy10 OnarosapHocTh 
H. B. Vsanunxol. : ; ‘ 
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IBAlOTCH OTECHHBIMM AP YL OT [pyra OTeYHOH AUAKOCTbIO H OYaraMH KpOBOHS- 
WAH, Mpbiliuequble KallMJWIApbl pacuMpeHbl rule peCMHpOBaHbEl. 

Yxe yepes 2—3 cyToK nocule Havasa KOpMJeHHA (3—5 cyTOK MOcuIe NOCayKH 
fee) B MbIWeUHBIX BOJIOKHaX HaGsIOJaloTcsd THIMMUAbIE KapTHHbI WeHKepOB- 
coro, WIM BOCKOBHAHOPO, HEKpO3a, KOTOpbIli B STHX OMbITAX MpoTeKas B [ByX 
OpMaX: AUCKOBMAHON M rapiOvaToi. B neppom cyyae HeKpoTuyeckne yuacTKH 
BOJIOKHaX IIPHHHMAIOT BUA JIMOO OY€Hb TOHKHX, HOO Goee TOJCTHIX TeMHO- 
pacAMUXCH NMCKOB (puc. 1). IIpH rapiGuarom pacnaye coxep2xkuMoe MuoHa pac- 
aaeTCH Ha PIbIOKH, OO/IbuIat YaCTb KOTOPBIX TOMOreHHa, HMeeT pa3JIMUHY!I0 
JIMUMHY H POpMY HM HenpaBHJbHble KOHTYpHI. ['ybIOKH HHTeHCHBHO KpacaATca 
€JI@3HbIM TEMaTOKCHJIMHOM H 903HHOM. J[MaMeTp HX OObIMHO MpeBOCXOyUT JHa- 
ETP HeMOBPeKJCHHbIX BOJOKOH. SavacTylO MOXHO HaGHOAaTh epexol oT 
ACKOBHAHOrO paciaya kK riblOvaTOMy MO JvIMHe OJHOrO H TOPO Ke BOUIOKHA. 
TIpOMeXyTKaXxX Mex Ay ribIOKaMH BeleCTBO MHOHA MpeACTaBaaeTca B Gobel: 
iM MeHbINeH CTeMeHH H3MCHeHHBIM. 3yecb HMeeTcA TOMOreHHasd HJIH Bakyo- 
M3HPOBaHHax cwlaOo OKpallieHHasd CapKonvia3Ma C COXpaHMBIIMMNCA Hs 
ASpyWalouluMucsa MHOPHOpHAAMH. OcoOeHHo xopoOllo BHHbI BAK YOJIM PasHbIXx 
A3MePOB Ha MOMCPeYHbIX Paspe3aX MBIUEVHBIX BOJIOKOH. KapTuH sepHucroro 
actiayla He HaOwOJamocb. OOpas0BaHhe TeMHO-KpPaCAIWMXCA JIMCKOB H TwibI6OK 
JYCJIOBIEHO, TO MHeHH!O HEKOTOPbIX aBTOPOB, paspyllieHHem MuoduOpusuelt 
0.1), pyre yKa3bIBaloT Ha CBASb TvIbIOOK H 3epeH C CapKoNasmoli (!2). To 
. B. [murpuesoi, ribl0Ki H WUCKH OOpasylOTCA H3 MeJIKHX 3epeH, pe CTaBsAI0- 
(MUX COOOM YETKOBUHbIe YTOJMMCHHA OTICJbHBIX arOHaJIbHO COKPallleHHbIX MHO- 
MOOpHJeH, HAXOMMBUIMXCA JO STOO B COCTOAHHH KOHTPaKTypbl, H 3epHUCTHIH, 
ACKOBUHbIM MW yiblOUaTbI THObI pactiajla mpeACTaBAoT COOOH JHIUb pasu4- 
ple (POPMbI OAHOTO H TOTO 2%xe Mpouecca rHOemH BOTOKOH (1%). Ilo .wHHe MHOHOB 
AMETHbI MeJIKH€ HW KPYIHbIe pa3pbIBbl. 

H3meHeHua CO CTOPOHI Me@2XKMbIIMeCYHOH COeCMHHTeIbHOH TKaHH HaquHarwoTcs 
TepBble 2Ke HH Wocue nocaykKH KJlemeH. B Hel pa3BHBaeTCA CHJIbHbIi OTEK, 
OABIAIOTCA CHCMMAIbHbIC JICHKOMMTbI, KOJIMYECTBO KOTOPbIX CO BPeMeHeM YyBe- 
HYyMBaeTCA. OHM MHIpHPYIoT M3 PaclIMPeHHbIX H rHNePeCMHPOBaHHbIX KPOBeHOC- 
BIX COCYHOB H HrpaloT 3HayHTeJIBHY!O POWJIb B PesOpONNA NOTHOUIMX MBIMUeTHBIX 
o10KOH. []oMHMO HHX B ITOM Mpolecce IpHHHMAIT yUacTHe NOMHONACThI PHCTHO- 
sHHOrO T1pOHcxoxJeHua (MaKpodarn) (17). Caoero MakcHMyMa (arolHTO3 JOCTH- 
eT Ha 6—9 cyTKH MOcHe Nocayku Keune. DParowuTbl PMcTHOreHHOrO H reMa- 
WeHHOTO MIPOHCXO*KeHHA, MpOHHKad BHYTPb paciaarowlMXCA MbIINeTHHIX 
WIOKOH, HaKallJIMBaloTcd TaM B GOJIbINHX KOHYeCTBax. TaKHe BOJIOKHA nmpey- 
PaBJIAIOT COOOM CapKOJIEMMHbIe TPYOKH, 3allOJIHeHHbIe CHeMHaJIbHbIMH JeHKO- 
ATaMH M TOWHOaCTaMH, Me%K{y KOTOPbIMH 3aMeTHBI OCTATKH CapKOMJIa3MBI H 
MHO-KpacaltHeca riblOKH. YUepes 15—18 cyTok Nocwe TocaAKu Keen OOJIb- 
ad WaCTh MOrHOuMX BOJIOKOH yxKe pesopO6upoBaHa. Ha mecTe MHOHOB pa3pa- 
PaIOTCA COCJMHUTEJIBHOTKAHHbIe KJIETKH, AeJIAWLMeCA MHTOTHYECKH, HW BCTpeda- 
TCA KPYMHBIe 9IEMEHTHI HETIpaBuJIbHO CPOPMb! C BAaKYOIAMH, COJepKalne BIH 
ya3Me (:parolHTHpOBaHHble YaCTHUbI. OTHMM YaCTHUAaMU MOLT OBITb Kak yua- 
‘KH MOPHOIWMX MbIIIeYHbIX BOJIOKOH, TaK H IPHTPOWMTbI 3 HMEIOWULHXCA 3/eCb 
HOTOUNCICHHBIX KpOBOW3IMAHHH. II[pH oKpacke Ha *Kese30 Mo Tupmany 4 
IMesbuepy B WHTOMMAa3Me STHX KJCTOK 3aMeTHBI pasHble 10 pasMepaM wacTHYKH 
JpHOyJJIeBOH CHHH. ; : 

Uepes 15—20 cyTok nocue HOCaAKH Kee B HEKOTOPbIX MBIINCUHbIX BOJIOK~ 
AX, TaK 2Ke KaK H B OOsIee paHHHe CPOKH, HaOsMoaloTcs KapTHHbI BOCKOBHAHOTO 
[eHKePOBCKOFO) paciaa Ha PpasJIMYHbIX erO CTAAMsAX. Hactynsienue ucTpo- 
MYeCKUX H3MCHeHHH B Gouee TO3{HHe CpOKH MOXKHO OObACHUTb J\MTCJbHOCTHIO 
seHCTBUA CcaMoro MOBpexKjlaiolero akTopa — CJOHBI, BbIeACMOH KJIe- 
aMH BepOsITHO B TeveHHe BCerO BPeMeHH UX MMTAHHA, BIOTb JO OTKPEMMEHH; 
yTOpOe Y HEKOTOPBIX OCObeli NPOHCXOMMNO JIMIb Ha 15—16 cyTKu c Ieee 
ycamKu. CrelyeT IPMHATb Tak?Ke BO BHMMAHHe MeCTHBIC HapyllleHuA OOMeHA 
eCTB WH, BO3MO%KHO, HHHepBallHl. ’ ' 

Tlocne paccacbinanua MOrMOmimMx wacTelt MbIMeYHbIX BOJIOKOH H3 COXPaHHB 
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IHXCH YUACTKOB MHOHOB HaYHHaIOT BpacTaTb B OOpasoBaBllylwcA Ppany ALHON~ 
Hy!0 TKaHb TOHKHe TAXKU CapKOMMAa3MbI C 1ApaMu (MHocuMn1acTEI). B cooTsetcr-. 
BMH C HMeIOIMMHCA JanHbimu (14), pereHepalWA MbILUCYHbIX BOJIOKOH MpOABJA- 
eTCH B YBeJIMYeHHY pasMepoB Aep, NOTepe HMM KPYIHBbIX ryibI60K XpoMaTHHa, 
cojlep2Kallux e30KCHpHOOHYKJeHHOBy!0 KHCIOTY, H YKPYNHEHHH A;pbIeK 
(puc. 2, 6), HMeIOWIMx B CBOeEM COCTaBe PHOOHYKJICHHOBYIO KHCJOTY. Kaptan 
(bparMeHTalHH sylep WM UX MMTOTHYeCKOrO AeeHHA o6Hapy2xXeHoO He ObmJIO. 
Apa eATCA AMMTOSOM. XOf| TAKUX IPAMBIX [eIeHHH JIerKO ce6e mpeACTaBuTb, 
COHOCTaBIAA BCTpevalollvecsd 3eCb KapTHHbI: KpyMHoe Apo C OHM APbILl~ 
KOM, Apo C ByMAa Goulee MEKUMM A/PbILUKaMH, ex allWMU Ha TPOTHBOTOJIOA~ 
HbIX CTO KOHIaX, APO C HameyaloleMca. NeperoposKOHW HIM Cc MepellHypOBKOW 
H, HaKOHell, HEOO/bIIHe Apa, JexKanlve NonapHo OfHO Bosse Apyroro (puc. 2, 6). 
IIpu sToM opMupyioTcs JIMHHbIe WeNOUKH Ajep, JIexKallwe B TOHKUX MHOCHM- 
mlacTaX, Hepey{KO pacliMpeHHblx Ha Kone (puc. 2, a). Mnorga sqpa upunerawor 
py? K Apyry BUJOTHYIO TakKHM OOpas0M, YTO NOBepXHOCTH UX pasjesla HMeIOT 
luTOMOpooOpasHbli BU, a CaMH Apa WpwoOperaioT OT B3aHMHOTO aBJIeHHA 
3aKPYTJleHHO-yrsloBaTy!0 dopmy (pc. 3, @). B apyrux BONOKHaX OBAaJIbHbIe 
apa COMpuKacawrTcs JIMIb B OMHOK TouKe (puc. 3, 6). Ilosxe aqpa pacxoqaTca 
Ha W3BeCTHOe paccTosHue pyr oT Apyra. UacTb OOpasyromuxca aep MOABep=) 
raeTca jM3ucy wu uMKHO3y (1°). Apa B MHOCHMIMacTax OTMMUAIOTCA Apyr OT) 
ypyra Kak 10 CTpyKType, Tak HM M0 OKpalliMBaeMocrTH. 

Hapsayy c pacTyuiuMu MMOHaMH, BCTpe¥alOTCA BOJIOKHA, B KOTOPbIX MHOUO-} 
PHJJIM 3aMeTHH! JIMLIb B OCeEBOH, WCHTpaJIbHOM yacTH, a B HepHdepHyeckol Me} 
eTCA JIMIlb M@JIKOSepHUCTad CapKora3Ma (CM. pc. 2, 6). OTH KapTHHbI, NOBU-} 
JMUMOMY, HyXXHO TpaKTOBaTb Kak CJlecTBHe JequddepenuupoBKH, perpeccH aa 
HU3M€HEHHH OTI[CIbHbIX MbILICUHBIX BOJIOKOH, WJIM Tak HasblIBaeMol «jequddepeu- 
upyrouleh yuctpodpuu», oTmeyennou M. I. Wlep6akosolki B peakTHBHO H3MeHeH-} 
HbIX BOJIOKHaX CKeJIeTHOH MyCKyslaTypbl ipH E-aBuTaMMHO3HOH jueTe y Kpo-} 
JIMKOB*. 

K 25—30 Auto Tlocuie NOcayKU Kelle Ha KOHWaX pereHepupyiouluX BOJIOKOH| 
MMCIOTCA MACCHBHbIe Oa3s0PHJIbHbIe HATEKM CapKOMMa3MbI, HalOJIHeHHbIe A{paMy) 
HW JIMWeHHbIe MHOpvOpueH (cM. puc. 2, a). Muodud6pusnu, nepBoHadabHo 
TlaKHe, a 3aTeM H MOMepeyHONOMOCaTHle, MOABJAIOTCA B TEX yYacCTKaX MHOCHM-) 
lJlaCTOB, KOTOpble paciiOJIOKeHbI OW2Ke K CTapOl COXpaHUBUIeHCA YaCTH BOJIOKHA, 
Culy2KalleH HCTOUHHKOM pereHepallHH, a BIOCIeACTBHH O6pasyloTCA Ha nporial 
X%KeHHM BCero MHOcuMNacTa. Ha cambIxX NO3QHHX M3 MpOcsexKeHHbIX CPOKOB} 
(2 u 4 Mecaa) perenepupOBaBLIve MbILMECYHbIC BOJIOKHA OTIMUAaIOTCA OT HOPMaJIb-| 
HbIX OOJI€e TOHKHM KaHOpoM. Takum O6pa30M, B MOCTaBJI@HHbIX OMbITAX MBIILUed-} 
HbI€ BOJIOKHa BOCCTAHaBJIMBalOTCA 3a CYeT paspacTaHHA CaMHX COXpaHHBIMXCAl 
MBILUCUHbIX 3JICMCHTOB, YTO NOATBEPXAaeT NaHHbIe OOJbIMIMHCTBA HCCIeTOBAaHHH) 
(7-®, 4, 1°), a He MyTeM UpeBpallleHuA COCMHUTEIBHOTKaHHBIX KJICTOK B MBI-+ 
INeYHbIe, KaK STO IipemouarasiM HeKOTOpble aBToppl (°, 19, 2°) | 

Saculy2KUBaeT BHHMaHHA BONpOc O MpHpOFe NOBpe2xKeHHA MBILIeCUHBIX BO-| 
JIOKOH. B ycloBuaX MpOfeNaHHbIX ONbITOB He MOMKET ObITh HM PCY O MeXaHl- 
YeCKOM HapylleHHH UX POTOBbIMH YaCTAMM KJlelleH, Kak 9TO OTYACTH MpoUcxo- 
AMT B STIMepMuce M WepMe, HOO MBIINeYHbIe BOJIOKHA pacnOmaratwoTcs B KOXKe JO-| 


* Coo6njaetcx ¢ m06esHoro corsacun M. I. [ep6aKosoii. 


Puc. 1. J,uckopuguaa dopma wWeHKeposcKoro (BOcKOBHAHOrO) H€KPO38a MBINICUHbIX BOJIOKOHI 
MOPCKOH CBHHKH, BOSHUKWeroO BCeycTBHe MuTaHHA 10 Knemeli Hyalomma asiaticum P Sch.) 
et E. Schl. 10-e cyrku. ®opmauun, »xenesHbIit TPeMATOKCHJIMH, 06. 90, ox. 7 i 
Puc. 2. OouHit BHA (a) U JeTab CTpoeHHA MHOCuMNacTOB Kpounka. Kopmatenue 50 Klemen 
Hyalomma asiaticum P. Sch. et E. Schl.: a — 30-e cyrxu; (bopmasMH, remaToKcnmMH-nuKpopyK- 
cHH, 06. 40, ox. 10x; 6 — 10-e cyrKu; dopmaunn, a3saH, 06. 90, ox. 10x 
Puc. 3. Perenepupyiomue MBIINCUHBIC BOJIOKHa B KOXKe MOPCKOH CBHHKUH. Kopmaenne 10 Knemeit 
Hyalomma asiaticum P. Sch. et E. Schl. 30-e cyrKn: a u6 — pasHble THIBI pacnouoxKennst nie 
Ilenkep-cbopmo.1, »*xenesHBIit reMaTOKCHJIHH, 06. 90, ox. 10 
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MAH, +r. 141, Ne-6, Bepann 


ITOYHO TWIyvCKO HW XOOOTOK kKiJlelila JO HHX He JocTaeT. IlopujyumMomy, NOBpex- 
HH€ HOCHT KOMOMHHPOBaHHbIlt XapakTep: MeCTHOe TOKCHYecKoe BO3elicTBHe 
OHBI KJIeWeH M BIMAHHE OTeKa M 3HaYMTJIBHBIX KPOBOV3IMAHHH B Me2KYTOU- 
10 COCAMHHTeIbHYIO TKaHb CoyeTalOTCH C OOMMM TOKCHYecKUM JelicTBHeM 
OHBI Ha BECb OPraHH3M KUMBOTHOTO H Ha MYCKYJaTYPY B UaCTHOCTH, a Take, 
SMOXKHO, CONPOBOMKaeTCA NOBpeXJeCHHEM HeEPBHbIX NpHOopoB, HHHePpBUpylo- 
1X MBILLILbI. JIMKBUAalLHA BCeX THX NOBPerK MaioulUx BOselicTBHIi CHOCOOCTBYeT 
OpeHIeMy BOCCTAHOBJICHHIO MBIINCUHbIX BOJIOKOH. 

TakyM O6pa30M, peaKTHBHbIe H3MeHeHHA MBILMCUHbIX BOJIOKOH TO, BOsel- 
BHEM IIMTaHHA MKCOJOBbIX Kelle NOABAAIOTCA yxKe Ha 3—5 CyYTKH, HMeIOT 
ATeJIbHOe TeYeHHe WH 3akJOUAIOTCA MepBOHAYaJIbHO B PHOesM 3HAYMTeJIbHbIX 
acTKOB MHOHOB, a 3aT€M B BOCCTAHOBJICHHH MbIINCYHbIX BOJIOKOH 3a CY¥eT CO- 
aHMBIUMXCH HX YacTeli, T. €. NPOABMAIOTCH XapakTepHble CBOLCTBa TIOBpexK- 
eEMbIX HM PpereHePHPYIOWIHX MbIIICYHbIX TKaHel. 


Boenuo-MeyuuuHcKkad AKkayemua Tocrynuao 
umMeHH C. M. Kuposa 5 V 1956 


UMTHPOBAHHAS ‘JIMTEPATYPA 
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Jlorsagm Akagemuu wayr CCCP 
1956. Tom 111, Ne 6 


IKOJIOLH § 


T. B. MHXAJIBUEHKO 


TENJIOYCTOMYMBOCTb MEPLIATEJIbHOrO SMUTEJINA 
WM EE H3MEHEHHE Y TPABAHOM JIATYUIKM 
(RANA TEMPORARIA L.) 


(IIpedcmaeneno axademuxom E. H. Haeaoeckum 4 VII 1956) 


B. A. Anexcangpos (') noka3ad1, YTO MeplaTeJIbHbIM SIHTeEIMU pasJIMUHbIX XO 
JIOMHOKPOBHBIX XKHBOTHBIX OGsafaeT OMpeeeHHOH TenJOyCTOHYHBOCTHIO, Of 
HaKOBOM JIA 2XMBOTHBIX OJHOrO MW TOTO Ke BUJla, BSATHIX H3 pasHbIX MeCT OOF 
TaHHA, HW pa3ssHYHOH JI XKMBOTHBIX pa3HbIX BHOB, XOTA Obl H OOHTAIOUIHX | 
OJHOM H TOM xe paiioHe. Tak, y o3epHol aaryuiKH Rana ridibunda P., o6uTato 
mel Bp JlenuurpagqckoH o6macTu* H B Ooslee 1OXKHBIX palionax cTpaHbl (KppiM 
Kapkas), Mpeye TenOYCTOHYMBOCTH MeplaTeIbHOPO SIIHTeHA OKasaJIcA CO 
BepIe€HHO OJHHAKOBBIM, HO 6osee BbICOKHM, 4eM y Rana temporaria, B3xTO! 
v3-noy Jlenuurpaya, Tak Kak O3epHad JATyUiKa ABIAeTCH POpMOH Gouee TeNMO 
JOOMBOH, YeM TpaBaAHad. ) 

TakHM 06pasoM, OblWwla HaMeYeHa CBA3b MEXKAY TeEMMOYCTOHYMBOCTbIO TKaHel 1 
TeEMMepaTYPHbIMH YCJIOBHAMHM CYyHIeCTBOBaHHA BHAa, O KOTOPOH MOXHO CYAUT 
lO MeplaTesIbHOMY SmHTemHIo. AHasIOrHuHble JaHHble Obl MOJyYeHbI pH uc 
CileqOBaHHH MbIWeyHOH TKaHH (°). 

SamayeH HacTosero UcceqOBaHHA ObVIO: C OHOM | CTOPOHBI, hee 
qanuble AjekcaHpOBa Ha B3POCJIbIX TpaBAHBIX JIATYWKAX, BbIepKAaHHBIX B pa 
JIMYHbIX TEMHePaTyYPHBIX YCHOBMAX, C pyro CTOPOHbI, NOMbITaTHCA an 
TemnepaTypuble ajjaliTaluu TKaHeHi Rana temporaria nyTeM BbIpalluBaHusa UW 
POJIOBACTHKOB B pa3JIMYHbIX TeMII€paTYPHbIX YCJIOBHAX. 

J\14 ONbITOB JIATYUIKH Opanucb 10y JlenuurpagqoM. Kak camMKH, Tak HM CaM 
NOAOUPaNHcb IPHMepHO OMHAKOBOrO Beca HM pasmMepa. B3pemlennble MH U3sMepe 
HbI€ JIATYIIKH paCCaxKUBasIMCb B AKBAaPHYMbI,— CaMOK HM CaMUOB MOpOBHY B Ka 
mbit. AkBapHyMbI NoMellaMcb B Clleqyrouyue ycoBuA TemmepatypbI: 16—17° 4 
«KOMHaTHas» rpytia; 26°—«Tenaa» rpynta; 3°—«xosoquas» rpynna.Bcerpynni 
JATYWEK JO HCNObSOBaHHA B aJIbHeMMIMX ONbITAX BbIep2XUBaJIMCb B YKa3 aHHbl 
TeEMNepaTypHbIX YCJIOBMAX He MeHee Mecalja. ONbITbI CO B3POCJIbIMH JIATYWIKaM 
BeJIHCb B AHBape, (PeBpasle, MapTe, HOAOpe, NekaOpe 1955 r. u B aHBape 19564 
Onpeyetenve YYBCTBHTeIbHOCTH MeplaTeIbHOrO SIHTeIHA HeOa UM NMIMLeBOR 
B3POCJIBIX JIATYIUeK K BbICOKHM H K OTPHIaTeJIbHbIM TeMMepaTypaM MpOBOAUMOC 
B pacTBope Punrepa Ana amcuOnli Bcerqja C OMHAKOBLIMH 10 pasMepy Kycod 
KaMH TKaHeH (2,25 < 1,25 mm). Bo Bcex onbiTaxX KyCOUKH MeplaTebHOrO 3TB 
TeJIMA HeOa MH MMMeBOa B3POCNbIX JIAPYyIIeK MOMelaHCcb B HeEOOJbIUIMe KOS 
Oo¥kH Cc pacTBopom Puurepa (1 ma). Janee Kom60uKH HarpeBaIHCb H60 OX 
AMKNANHCh MO HYy2KHOH Temmepatypbl B TeyeHHe 3—4 muy. Kycouku TKaHe 
NOABeprasUCb J@HCTBHIO UCIIbITYeMOH TeMMepaTypbl B TeyeHve 5 mun. Pesyapra 
OMbITa OMpefessAJICA HO MeplaHHio peCHHYeK: B CAyyae JeHCTBHA NOMOKUTeE 
HbIX TeMnepaTyp yepe3s 10 MMH., B Cmyyae OTPHLATeIbHbIX — uepes 20 Mun 
Tak KaK AA OTTAMBalMA PacTBopa Punrepa M NOAHATHA ero TemMnepaTypHl Jl 
KOMHaTHOH Tpe6opanocb 10 Muu. 


: lon Jlenuurpayn osepHaa Jiaryuika, 10 JaHHEIM Anexcanypopa (1), Oba 3aBeseHa } 
lOWHBIX PAHOHOB CTPAaHbl, BeEPpOATHO, He MO3qHee 1910 r. 


Neo rey 


Bee OnbiTbl 10 BbIACHeHMIO TenJoycTofunBocTH MeplaTeJIbHOrO STHTe Hs 

AUHHaIMCb C TeMmepatypbl 41°, ONbITbI 2Ke MO BbISCHEHUIO UYBCTBUTe/IbHOCTH 
OTPHUATeJIbHbIM TeMNepaTypaM HaynHasHcb Cc Temlepatypbl —2°. Pasnuua 

sMiepaTypbl Mex ly OTJebHBIMH ONbITaMH Oblia paBHa 055°. 

KavecTBe YCJIOBHOrO lipefela TENOYCTOHYMBOCTH KJIETOK MepllaTeJibHoro 
IUTeNHA HeOa MU MMINeBONa TpaBAHbIX JIATYWIeK pa3ssHUHbIXx TeMIepaTypHbIX 
Py MpHHHMasacb Ta TeMIepatypa, Mp KoTOpoli yepes 10 MuH. No Kpato 
ycouka MOJIHOCTbIO Iipekpalllayiocb MepllaHue pecnuyek !/, KIeTOK, peCHHYKH 
3 KJI€TOK MeplalH apHTMHUHO, MejvieHHO HM !/3; -—— JOBONIbHO ObiIcTpO. Dror 
aH JCHHbIM peje TenOYCTOHUMBOCTH KNETOK MeplaTeIbHOFO SINTeNUA wis 
KOTO IKSCMIWIAPA XKUBOTHBIX IPOBepsAJICH elle BTOPbIM KOHTpOJIeM: CTaBH- 
MCb ONBITbI C HOBBIMH KYCO¥KAMH MepllaTeJIBHOTO SNMTeEIHA IPH TeMMepaTypax 
a 0,5° Bbille H Ha 0,5° HmxKe HaliqenHoli TemnepatypHl, KOTOpy!0 MbI Ha3BaJIH 
eTOAMEH Ha rpaHuye c eTasbHOli». OOL4HO NpH NepBoM Mpeyene TemmepatypEI 
pekpalllalocb MepllaHHe peCHHYeK NOYTH y Bcex KueTOK. Takoli xe TIpeye 
bIJI MPHHAT WU AVI OTPHUATEbHBIX TeMMepatyp. 

PesyJIbTaTbl UCClefOBaHHA TemnepaTypHoi WyBCTBUTeAbHOCTH MepllaTeJtb- 
OTO STHTeIHA JAylleK Kako TeMNepaTypHO rpynubl cBeyeubl B Tabs. 1. 
[If KaKOrO 9K3EMIIAPa OMpefeANach YYBCTBUTeIBHOCTh MeplaTesbHOrO 
MHTeIHA HeOa HW MHUeEBOa, KOTOPad OKa3saslacb HECKOJIbKO pasM4HOH. B Ta6- 
ule MpeAcTaBJIeHbl Cpequve JaHHble H3 HaliJleHHbIX HaMH TemMepatyp, «cTOAMIHX 
a rpaHuue Cc seTaJIbHOH». 


Ta: Ongiyinecian nt! 


TemnepatypHaa ycTolunpocTh MeplaTembHoro anuTeauA HeOa HU MMLeBO_A TPaBAHDIX 
aryiuek (TemmepatTypa, «cToAllad Ha rpaHuue c MeTasbHOM», B °C) 


CaMKu Camipl 
4 BBICOKHE HH3KHe BhICOKHe HHU3KHe 
Uncno Temlepary pbI TeMilepaTypbI | Temmepalypbl TemMmepary pbI 
[pynnst 2KHBOT- =n ae a 
HbIX a = 5 5 
a a re) a 
Vv vu ° [<8 } vy 
S El 8 Bf ‘8 fel 8 =I 
ED) s ED) = w =] x0) | 
a =] 3} 5B 2] i=] x =| 
Tena» 209; 200 | 41,1 | 42,1 |—1,8| —2,6| 40,5 41,2 —1,6} —2,0 
KoMHaTHaa» 202; 20c | 41,1 | 42,0 | 1,6] —2,6| 40,4 | 44,3 |—-1 4 =P? 
X OO IHam» 202; 20d | 40,9 | 41,9 | —1,9| —2,6| 40,6 | 41,5 |—1,7| —2,0 


Kak BuyHO u3 Ta6u. 1, TeMIOyCTOHYMBOCTb MepllaTeJIbHOrO STIIMTe IMA MuIe- 
Oa HouTH Ha 1° Bplle TenJOycTOHYMBOCTH HE6a. SaTeM OOpamlaeT Ha ceOA BHH- 
aHwe pasha B TemMJOYCTOMYMBOCTH MepllaTebHOTO SMMTeHA CaMIOB UM Ca- 
OK: MeplaTeAbubiii SIMTeNH CaMUOB OOsee YYBCTBUTeMeH K BO3/elCTBHAM 
pICOKMX HM OTPHIaTeJIbHbIX TeMMepaTyp, YM MepWATeIbUbIM STIMTeJIMH CaMOK. 
ak, qa Hea «Teloliy Ppynmnbl pasHulla B TeIJIOYCTOMYMBOCTH COCTaBAAeT 
,6°. Tlonyyenubrle HaMM pe3yJIbTaTbI 0 pasHOW TKaHeBOu TYBCIBATON HOCK 
aMIOB M CaMOK MOJTBep2xKaloT UpexHHe JaHHble pala apropos (* ”). 

CieqyeT OTMETHTb, TO BO BCeX TIPOBeeHHBIX OMbITAX HH y CaMHOB, HH y Ca- 
OK He yaBaJlOCcb H3MeHHTb rpaHully TeMMepaTypHOH YYBCTBUTeJbHOCTH Mepla- 
2JIbHOrO JIMTeIHA. Bo Bcex TeMMepaTypHbIX rpymMaX AArYWeK YYBCTBHUTeJIb- 
OCTb MeplaTeJIbHOrO SMMTeEIHA KaK K HH3KMM, Tak H K BbICOKMM TeMMepaTypaM 
Kagamlacb UOUTH OMHAKOBOH, YTO COBMaaeT C pesyubTaTaMH OMbITOB AneKcaH- 
OBa, NOJYIeHHbIMH Ha MeplaTeJIbHOM SNMTeNHH JIAryWeK OAHOrO M TOPO 2Ke 
Mla, HO B3ATbIX H3 pa3JIMYHbIX MeCT OOUTAaHHA. ’ 

Jina BbISCHeEHHA BOSMOXHOCTH H3MEHEHHA KICTOYHOU aalTalM 2KHBOTHOTO 
mpouecce OHTOreHesa IyTeM BOCIHTAaHMA B YCJOBMAX Pas MYON TeMUeparypbi 
bI HOCTABHJIM OMbITI Ha rOsOBaCTHKaX TpaBAHOH arywKu. Mkpa nomyyanach 
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MeTOJOM rHnopH3apHbIX uHbeEKUMH (* *®), KOTOPble NpOBOAWINCh B allpevie U Je 
KaOpe 1955 r.. : qi 

Pa3BuTHe UKPbI AO cTaquu MO03qHeH TracTpyJbl M paHHeH HevipyJbl NPOXoAMN 
ip Temnepatype 18*-19° B ampese (cepua 1) u 13—14° B yexadpe (cepus II) 
a 3aTeM OfHa YaCTb HKpPbI WoMelalacb B TeMMepatypy 26° («Trensmax» rpymma) 
a [pyrad wacTb IposouwmKasa pasBuBaTbCA TIpH Temiepatype 18—19° uuu coor 
BercTBeHHO 13—14° («koMHaTHad» rpynma). MccneqoBanue uyBCTBHTeJIbHOCT! 
MepllaTesIbHOrO SMUTeIHA HeOa TOJIOBACTHKOB K BbICOKHM HM HH3KHM Temmepaty 
paM TIpoBOsMs0Cb BCera Ha TOM cTaqMH pasBHTHA, KOra ObINM XOPOMO cop: 
MMpPOBaHbl 3a/[HH€ KOHeYHOCTH, a HepeQHHe CKpbITbI TOA XaOepHbIMH KPI 
KaMH. o 

OnbiTbI MpOBOAMIHCb NO TOM Ke METOAMKE, YTO H C MeplLaTeJIbHbIM STIMTeJHeY 
B3POCJIbIX JIAryIueK, HO B pacTBope Tonpdperepa. Bce onbirbl m0 TenmIoycTou 
YHBOCTH HaYHHaJIMCb C TEMMepaTypbI 39°, OMbITHI Xe MO BbINCHCHHIO YYBCTBUTEJIb 
HOCTH K HH3KHM TeMUepaTypaM HayHHaJHCh AIA «TeNNOK» rpynnbl c Temuepa 
typpt —+2°, a AA «KOMHaTHOM» — c Temmepatypbl 0°. 

PesybTaTbl HCCIeAOBaHH TeMNepaTypHOM YyBCTBATeJIbHOCTH KJIeETOK Mep: 
WaTeIbHOrO SMMTeIHA He6a TOMOBACTHKOB CBeJeHbI B TAO. 2 


Paonia’ Z 


TemnepaTypHaxd YyCTOHYHBOCTb MepllaTeJIbHOrO 9TKTeMHA 
ué6a TrOMOBACTHKOB TpaBAHOH JIATYWKU 


Tlarpt (mMecsail H rod) Temnepatypa, 
: »CTOALaA 
3 Ha rpaHuue 
° Cc JleTambHoti“ 
S 5 + rae? 
if pynnpl 2 NOJy YeHHA | NpOBeeuHHnA 
g e UKPbl OMIbITOB ae 
nS coxa | HHSKaa 
She) 
Le CaeEp Sees 
«Temsan» 29 IV 1955] VI 1955) 40,3 | 4.4 
- «KomHatuan» 29 | IV 1955] VII 1955} 39,5 | +0,9 
Il ceip mia 
«Tena» 2d) EXEL 95S IF eLOS6 e407) ates 
«KomHaTHaa» 29 | XII 1955 jI—II 1956} 38,3 | —0,5 


M3 anubix TaOl. 2 BUAHO, YTO TeMMOYyCTOMYMBOCTh KJeTOK MeplaTeJIbHOrc 
SIMTe HA HeOa TOJOBACTHKOB «Teno» rpynibl 3HaYHTeIbHO BbIIe, YeM y FOJIO- 
BaCTHKOB «KOMHaTHOM» rpynubl. B onbirax I cepuu 9Ta pasHula cocraBaael 
0,8°, a B onbitax II cepuu 1,9°. Hao6opor, k HusKuM TemnepaTypaM oKa3asics 
Ooslee Ly BCTBUTeJIbHbIM MeplaTeJIbHbIM SIMTE MMM POJOBACTHKOB «TenIOl» rp ynbl. 
Tak, B I cepuu ombirop pasHulla B YYBCTBUTebHOCTH MeplaTeJIbHOrO STMT HS 
POJOBACTHKOB «TeIJIOH» WH «KOMHATHOM» rpyll OKasaslacb paBHoli 3,2°, a Bo I] 
cepun 2,3°. 

JJoBONbHO 3HAaYTeIbHa PasHHlla MEXAY YYBCTBUTeEMbHOCTHIO MeplaTesb: 
HOPO SIMTe HA TOOBacTUKOB | u I] ceput OOpacuserca Tem, uTO BI cepun pas. 
BHTHe HKPbI NPOWCXOAMO pH Ooslee BbICOKOH TemMMepatype. 

Takum 06pas0M, BbIpall\MBas POOBACTHKOB TpaBAHOH WATYWIKH B YCOBUAX 
PasJIMUHOM TeMUepaTypbl, Mbl H3MeHMJIM YYBCTBHTebHOCTh UX. Mepla 
TEJIbHOTO SIMTeIMA KaK K HU3KHM, TaK H BbICOKHM TeMMepatypam. J[axKe cpaB: 
HHTeIbHO HesHayHTeIbHad pasta BTeMMepatype B 5° np BOCHMTAaHHH romOBa 
CTHKOB “KOMHATHOM» Tpynnbl Jala CABur TenmOyCTOMUMBOCTH MeplaTesbHOr 
STATIN, a TAKKE H3MCHHIAa CTO YYBCTBUTeEbHOCTh K HH3KHM TeMnepaTypaM 
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Msmenenvwe TemMepatrypubix ajanraywi muuunoK aMpHOuH Havasu 
Jlasennopt u Kecra (!°), KoTopble coyep2KauH BBIIUe IX 13 HKPbI rOJIOBaCTHKOB 
B TeyveHHe 28 AHeli B yCNOBMAX pasHbIX Temnepatyp. TensoBoe OueneHeHHe 3THX 
POJOBACTHKOB HaCTYMasIO COOTBETCTBEHHO TakXKe Ip pasHbIX Temnepatypax. 

IJonyyenuble HaMH JlaHHble No TKaHeBOM ajaliTauMH JIMYMHOK TpaBaHoli 
AATYUIKU OObACHAIOT ABJIEHHe OMMHAKOBOM TeNNOYCTOMYMBOCTH KeTOK Meplla- 
TEJIbHOFO SIMTCHA B3POCJIbIX JIATYWeK, B3ATbIX H3 pa3sHbIX mMpoT. Beposruo, 
NATYWKH OMHOTO Bua, Kak B OOlee CeBePHbIX, TaK H B }OXKHbIX IWMpOTaX HadHHalor 
PasMHOMKAaTbCA B OMHAKOBbIX TEMMePaTYPHBIX YCJIOBHAX, UTO CKa3bIBAaeTCA Ha 
TOM, 4TO TelJOYCTOMYHBOCTh TKaHeH B3POCJIbIX 2KHBOTHBIX OJHOTO HM TOTO 2Ke 
Bula OJMHaKOBa. 

CileOBaTeIbHO, MOXKHO IpeAMOOXKUTb, YTO PpaHHb! TeMNepaTypHOll ycroli- 
GHBOCTH MePlaTeJIbHOTO SIIMTeHA YCTaHaBIHBAalWOTCA B KOHIe IMOPHOHAIbHOFO 
M Havae NOCTSMOpHOHabHOrO pasBuTuA. M3meuan TemMepatypy cpesbl B 3TH 
NepHOAbl pasBHTHA, MOXKHO H3MeCHHTb U Mpesem ycTowuMBOCTH MepitaTebHOrO 
SUTeIHA. 


— JleHHHTpagcKui rocylapcTBeHHbtit Ilocrynuso 
megqarorHuecKHi HHCTHTYT 30 VI 1956 
um. A. VY. Tepuena 


UWAMTHPOBAHHAA JIMTEPATYPA 
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Jloxsaagn Akagemun nayr CCCP 
1956. Tom 111, Ne 6 


TrHIPOBHOJOLHA 


A. E. KPHCC 


4YNCJIEHHOCTb MUKPOBHOrO HACEJIEHHA WH BACMACCA 
HA PA3JIAUHbIX TJIYBHHAX MOPEM WH OKEAHOB 


(IIpedcmasaeno axademukom A. H. Qnapunoim 11 1X 1956) 


MuxpoOvomormueckue VCCIeqOBaHHA, IpOBeJeHHbIe Ha BEPTMKaJIbHbIX pas- 
pesax Yepe3 BCIO BOJHY!0 TOJULy OT MoBepxHOcTH Yo WHa B Uepuom (7), Kacnni- 
ckom (4), OxoTcKOM MOpAX, CeBepO-3anaqHoli uactH Tuxoro oKeanHa (') H 
B OKOJIONOJIOCHOM paiione CepepHoro JleqoBuToro oKeaHa (°), NO3BOJIMJIM O3Ha- 
KOMHTbCA C MHKPOOHBIM HaCeJIeEHHeEM Pa3JIMUHbIX THIOB MOPCKHX BOJOCMOB. 
UepHoe Mope — BHYTPHKOHTHHEHTAJIbHbIN TIYOOKOBOAHbI BOJOeEM — ABIAeTCH 
€J[MHCTBEHHBIM B CBOeM pose Ha Hallie NaHeTe MOpeM 10 CBOeOOpasHiO rHpo= 
JIOrHYeCKHX, PHAPOXHMMYeECKUX WH rHApOOMONOrMYeCKHX YCJIOBHU B HEM. Kac- 
HHckoe MOpe XapakTepHO Kak KpymHeHuiee MOpe-o8epo Cc rulyOuHaMH JO 
1000 m. OxoTcKoe mope (10%KHad YacTb) MpescTaBlAeT COOOH THN OTKPbITOTO 
MOpcKOrO BOJOeMa, HeMOcpeCTBeHHO- CooOmjaioleroca c oKeaHoM. IIpuuerato- 
mve K Kamuatke 4 KypuuibcKuM ocTpoBaM palioubl Tuxoro OKeaHa HHTepecHbl 
B TOM OTHOIECHHH, UTO 3feCb MpOXOAUT OANA U3 CaMBIX riyOOKMX BNaquH MUpO- 
Boro okeaHa — Kypuuo-KamuatcKad BnayquHa — c ryOuHaMy cBpille 10 000 M. 
Cesepupilt JleqoBuTbiit oKeaH B palione CeBepHoro nowroca — 9TO o6lacTb I lonmap- 
HOrO Oaccelina C aOHCCaIbHbIMH TIyOMHAMH, CKpbITad MOA MHOTOJIETHHMH MaKkO- 
BbIMH JIbJaMH, paciOJlIOKeHHad JasleKO OT CyIUH. 

Buaarojapa TOMY, YTO Ha MHKpOOMOOrHyecKUX CTaHUMAX B STHX MOPAX HU 
OkeaHax OOcuIeAOBaIHCb OHM VW Te 2Ke CTaHapTHble TOPH30HTHI, OKa3aJIOCb BO3- 
MOXKHBIM IIPOBeCTH COMOCTaBJICHHA 10 KOJIMYeECTBEHHOMY COjlepKaHHIO MHKPOOp- 
TaHH3MOB Ha OMMHAKOBbIX I1yOHHAX BOJOCMOB. CylleCTBeHHO TO OOCTOATEJIbCTBO, 
4TO OlpeyeJIeHHe YHCJICHHOCTH HM OMOMACCLI MHKPOOpraHH3MOB TIpOBOHJOC 
C MOMOILbIO MeTOJOB IpAMOFO MHKPOCKONHYeCKOTO CyueTa, a HE MeTOJaMH KyJIb- 
THBHPOBaHHA, T. €. YAHTbIBaAJIOCb BCe MHKPOOHOe HaceJIeHHe, a He TOJIbKO pasMHO- 
*Kalollveca Ha WaOopaTOpHbIx CpefaX BUJbl, KOTOPble COCTAaBJIAIOT JIMIUb MpOo- 
He€HT HIM OM Mpoleuta oT oOimeli Maccbl MAKPOOOpraHH3MOB B MOPAX H OKeaHaXx. 

Kak BuqHO H3 TAO. 1, CpeqHAA NMOTHOCTh H 6HOMacca MHKPOOHOFO Hacese- 
HHA PasJIMYHbI BOAHUX UM TeX Ke COAX BObI PaSHbIX THNOB MOPCKHX BOJOeCMOB. 
HanOoulbiat KOHUCHTpalud MAKPOOHasbHOH X%KUSHH B COe AKTHBHOFO (pOTOCHH- 
tesa (0O—50 m) HaOsogaetca B ]Oxunom Kacnun, 3aTem uyer UepuHoe mope, Cpez- 
Hult Kacnuli, Hakonell, mpunerawonujan K KypuibckuM ocrpopam u KamuatKe 
uacTb Tuxoro oKeaHa. Ojuako, 3a ucKOYeHHeM paliona CenepHoro nowoca, 
Be3€ KOJIMYECTBEHHOe COfepKaHve MUKPOOPraHH3MOB B Coe BOI, rye cocpe- 
AOTOYeHA PacTHTeJIbHaA HKU3Hb, KoeOJeTCA B Mpeyenax 125—225 tnic. GaxTeputt 
B 1 MJ, HH 25—45 mr/M? Bogbl. PesKo BbIeIAeTCA Ha 3TOM (pone KOJIMNeCTBeEHHAaA 
OeQHOCTh MUKpoOHOrO HaceneHua B LlenTpambuoit ApKruKke (xoTA MHKpPOOHOWO- 
ruveckHe MCCeOBaHuA MPOBOAMJINCh B pasrape apKTHYeCKOLO NeTAa): 3JeCb YHCIO 
M OHOMAaCCa MHKPOOpraH3MOB Ha OAMH HOpAAOK MeHbUIe, YeM B Pyrux cOcae- 
JOBaHHbIX MOPCKHX BOOeMAaX. 

B wuxesexamux coax Bost (50—100 m, 100—200 m) konuentpauusa MuK- 
POOHBIX KJI€ETOK yMeHbUIaeTCA yKe JO JeCATKOB THICAY B 1 MA, a OuOMacca JC 
HECKOJIbKUX MYJIIMrpaMM Ha | M® Bog, He mpeBbiuad 10 mr/mM®. Ora KapTuna 
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Ta6Oanna 14 


Cpejnee KomMyecTBO H 6HOMacca MHKPOOpraHH3MOB Ha 
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* CpeaHee NO NATH CTaHUHaAM. 
** CpemHee nO 2BYM CTaHUHAM. 


aOuioqaetca B KacnulickoM Mope H TuxoM oKeaHe. B Uepnom mope, B coe 100— 
OO M, HawHHaeT yKe IPOABJIATbCA AHOMAJIMA B BEPTHKaJIbHOM pacmpejevleHHu 
(HK POOPpraHH3MOB, OOYCJIOBJICHHad OJIH3OCTbIO CepOBOJOPpOHOW 30HbI: KOJIHUeCT- 
OH, B OCOOeCHHOCTH, OHOMaCCa MHKPOOHbIX KJIeTOK HapactatoT. B CeBepHom 
[eqOBHTOM OKeaHe BOH3H CeBepHOro T0J0Ca IVIOTHOCTh MMKpOOHOrO Hacevie- 
WA MajlaeT He C TaKOH HHTCHCHBHOCTbWO, KaK B JpyrHX MOpAX HW OKeaHaxX HOP- 
laJIbHOrO THIa, HO B 9THX CJIOAX OHA BCe %Ke Ha MOPANOK HUE. 

IIpumeyateJIbHO, 4TO B CmOAX BOAbI 200—500 m u 500—750 m uncm0 u 6uO- 
lacca MHKpoopraHv3MoB B KacmulickoM Mope HM Tuxom okeaHe OAHHaKOBbI — 
—6 TbIC. GakTepuii Bp 1 ma, unu 0,2—1,0 mMrual m® Bogpl. Y Cepepuoro nowtwca 
PUIYOUHOH pasHuHA B COJepxXaHHH MUKPOOPraH3MOB C BHYTPHKOHTHHEHTAJIb- 
piMH (Kactiwlickoe Mope) HJIH IIPHMbIKaIOWMMH K Cylle BOJOeMaMN (CeBepo-3a- 
aad uwacTb Tuxoro okeaHa) HauHHaloT yMenbuaTEbcAd. B coax BOjbl 
50—3000 m B Tuxom oKeaHe KOJIH¥eCTBO OakTepHi COCTAaBIAeT y2ke ThICAYH 

COTHH B 1 MJ BOJbI, a OHOMacca — JecATbIe HU COTHIE JOM MHJWJIMrpaMMa B 
m®, Ha stux ray6uHax B LlenTpanbnoli ApKTuKe 4HCMeHHOCTb H OMOMacca 
WKPOOpraHH3MoB y2Ke He Ha TOpsAOK MeHbUIe, a JIMIIb B 8—4 pasa. Ha Ooub- 
IHX Ke rryOuHax Tuxoro oKeanHa, NpHOMxKawlllMXCA K MaKCMMA@JIbHbIM B MHPO- 
OM OKeaHe, HCO MHKPOOpraHH3MOB BbiparkaeTcA B eCaATKaX Ha | Md, a OnO- 
acca B COTBIX H THICHYHbIX JOAX MHHTpamMMa Ha | M?® pojpl. 

Taxol xapakTep BepTHKambHOrO paciipeyeJieHHA YHCNeEHHOCTH MH OMOMACCHI 
MK pOOpraHH3MOB B MOPCKHX OacceliHaxX HOPMaJIBHOPO THIla Olpejes#eTCA Opra- 
WUeCKUM BelIeCTBOM B JOCTYMHBIX JIA aCCHMHJIAWHM PopMax. IIpuMeHeHHe XH- 
WUCCKHX MeTOJIOB JIA OMpesesJIeHHA OpraHWyeCKOrTO BellleCTBa B BOE BbIABHJIO 
HIlIb TO OOCTOATEJIBCTBO, UTO KOHUCHTPallHA eTO He HCHbITbIBACT 3HAUHTEJIbBHbIX 
ome6anHuli c rmyOuHoh. MuKkpoOvosormyeckue UCCIeqOBaHHA BHeCJH CyllecT- 
eHHbIe JONOHEHHA K STOM KapTHHe. Oka3asocb, 4TO y2Ke B NepBOM TpHOwxKe- 
WH MOX%KHO OpraHWyeckoe BellleCTBO B MOPAX 10 ero KayeCTBeHHOMY COCTaBy 
A3ICJIMTb Ha cwlefyIolulve TpH Ipynnbl. 

1. Aprowu3upyrollvecd OCTaTKH paCTHTeJbHbIX H MKHBOTHBIX OPlaHH3MOB, 
AXOJIALIMECA Ha TepBbIX CTaHAX PasJIOKeHHA, MOSTOMY JIerkO JOCTYMHbIe TEM 
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reTepOTPOubIM. MHKPOOpraHusMaM, KOTOpbIe CHOCOOHI pasBUBaTbCA Ha a6 
paTOPHbIX cpeaX aHaJIOrHyHOro CocTaBa (MelTOHHbIe cpeyb!). Pacnpeyesenn 
9THX OCTATKOB B BOAHOM TOME MOpeH OT MOBepXHOCTH JO Ha HOCHT THe3]HbI 
XapakTep, Olpeeia% HepaBHOMepHOCTb, MUKPO30HAJIbHOCTb B paciipocTpaH 
HUM Tak Ha3bIBaeMbIX CallpO*UTHBIX MHKPOOpraHH3MoB, T. €. MAKPOOHEIX op 
Pa3MHOXAaIOULUXCA Ha OeJIKOBbIX cCpefaxX. ; 

2. OpraHvyeckoe BellecTBO, HofBeprimeecd yKe pALY UpeppallleHuu U J 
cTYHHOe, TaBHbIM O6pasoM, TEM MHKPOOHDIM BHaM, KOTOpble He CNOCOOH 
Ppa3MHOKATHCA Ha OOBITHBIX NHTATeJIBHBIX CpeylaX, IPHMeHACMBIX B MUKPOOMOMIG 
ruyeckol mpakTuxe. HavOompuaa KOHUeCHTpaluA 9THX MOpM OpraHuyeckor 
BelleCTBa BCTpeuaeTCaA B 30HE POTOCHHTEeSAa, Tye SHAYHTeJIbHbI KOJIMYeCTBA nd 
WYKTOB OOMeHa H pacnaya pacTuTebHOO H X2KMBOTHOPO IaHKTOHAa. OTHM OObA 
HACTCA CTOJIb BbICOKaAd MIOTHOCTh MHKpOOHOrO HaceJIeHHA B TOBE XHOCTHEY 
CJIOAX, OCOGEHHO Pe3KO BbIPaxKeHHad B clOe TEMNepaTypHOro CKauka. 

3. Boyubili ryMyc, CCIM MOHHMATb N10 STHMH CJIOBAaMM (OpMbI OpraHvyeckor' 
BeleCTBA, TPYJHO pasJiaraemble MuKpoopraHu3maMs. Tryxk6e 30HbI POTOCHHTEsAl 
OH, KaK [IpaBHuI0, COCTaBIAeT OCHOBHYIO Maccy OpraHwyecKoro MaTepHasa, OOyc 
JIOBIMBad ABHOe YMeHbIMeHHe YHCIEHHOCTH HM OHOMACCbhI MAKPOOPraHH3MOB, KOT 
poe HaOml0aeTCA B HOPMAaJIbHbIX BOMOeMaX BO Bceli BOMHOM macce OT 50—75-Me 
PpOBOro FOPH30HTOB HW WO Ha. 

B xucsopoqHot 30He UepHoro Mops XapakTep BepTHKaJIbHOrO pacnpejese 
HHA OHOMACCbI MAKPOOPraHH3MOB JICTOM IPH OTCYTCTBHH BePpTHKaJJIbHOM WMpKy| 
JIAWMH W CHJIbHbIX BOJIHEHMM TakOl 2%e, KaK H B HOPMaJIbHbIX MOpsAX. Camble Bb 
COKHe 3HaveHHA Wudpp HabOMIOaIoTCA B MOBEPXHOCTHBIX CJIOAX, OCOOCHHO B CJIOt 
TeMMepaTypHOrO CKauKa H HeCKOJIbKO HwKe ero. 

Iny6xxe 50 mM mpoucxogzuT nayeHHe Ouomaccbl OakTepHu, HO y BepXHeH rp 
HHIbI CCPOBOJOPOAHOM 30HbI, T. €. K 125—150—200-meTpoBbiM ropu30HTaM, KOH 
LeHTpallua OHOMACChI MAKPOOpraHH3MOB HaynHaeT HapactatTb. B cepoBoyzopoxHo 
30He MHKpoOHad OHOMACCAa CPaBHHTeJIbHO MAIO KONeOETCA B CIOe BOAbI OT 20 
300 m uw yo 1750—2000 M, T. e. AO IPHAOHHBIX O6acTeH, HO 4YTO OCOOeHH 
BaXKHO H J[OJKHO ObITh NOAYEPKHYTO Kak OcOGeHHOCTh UepHoro mMopaA — dT 
SHAYHTeIbHOe MPeBbIeHHe cpeqHelH OnOMacchI B | M® BOI B CepOBOROPOAHO 
30HE N10 CpaBHeHHIO C KHCJOPOAHON 30HOH. 

Bmecto HaOsioqaeMoro B HOPMaJIbHbIX MOpaAX YMeHbINeHHA KOHUeCHTpaluy 
MHKpOOHOH Onomaccbl c rryOHH 200 M uM WO AHa B JeCATKH, COTHH MU JaxKe THh 
CAUH pas MO OTHOLWeHHIO K NMOBEPXHOCTHBIM CJIOAM, B UepHoM Mope shine 
MeTp Bogbl con 200—2000 m cogep2xuT B cpeqHem B1,5—2 pasa Ooubity1o 6xO! 
MaccCy MHKpOOpraHH3MoB, 4eM KYyOHYeCKHH MmeTp cosa O—200 m. 

Kak BuHO us Tab. 1, B rmyOuHax UepHoro Mops Ovomacca MukKpoopraHy} 
3MOB, I'JIaBHbIM OOpa3soM 3a CYeT HHTeBHHBIX (OPM, NpuHasexallux K Iypiyp 
HBIM cepo6akTepuam (°), cocraBaaeT 32—43 mr/m®. B cepopogopogHolt 30He Yep 
HOrO MOPA MPOWCXOAUT HEBHaHHbI 10 CBOMM MaClITaGaM MUKPOOHbI CHHTe 
OpraHHyeckOro BellleCcTBa 3a CUET ACCHMMIAWMU YrIeKHCOTHI HW Apyrux Heopra: 
HMYECKUX COeMMHEHHH. OTH Mpouecchl ayTOTPOPHOH accuMUAWHU, OCyMeCcTBIAe 
MbIe OaKTepHAMH M1O-BUAMMOMY 3a C¥eT SHEPrH pauoakTMBHOrO pacnaga, Ip 
BOAAT K CTOJb 3HaYHTebHOM NepBHYHOH MpOAyKUMU OpranvyecKoro BelllecTBe 
B BHJ[€ MHKPOOHBIX KJIeTOK-ayTOTpOos, YTO OHA MpeBbIaeT MPOAYKIMIO opral 
HMUYyecKoro BelllecTBa B UepHoM mope, co3qaBaemy!oO (PUTOMMAHKTOHOM. | 


VWucrutyt muKpoOuonorun Ilocrynuno 
Axajemun nayxK CCCP 14 VIII 1956 


UMTHPOBAHHAS JIMTEPATYPA 

| 
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M. Jle6OeneBa, JAH, 89, N 5, 949 (1953). 3 A. Kpuce, E. Pyxuuna, JA 
93, Ne 6, 1107 (1953). *A. Kpucc, B. Bupws3osa, E. Pyxkuua, JAH, 9 
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Jloxnayo Akagemun nayr CCCP 
1956. Tom 111, Ne 6 


MHKPOBHOJOLH 1 
K. B. KOCHKOB, H. C. FEJIBMAH u O. fF. PAEBCKAS 


PACIWEMJIEHHE CAXAPO3bI MAJIBTA3OH B JIPO)K)KEBbIX 
KJIETKAX 


(ITpedcmasaexno axademuxom A. H. Onapuneim 28 1X 1956) 


OjHuM u3 apropos (',”) Obi onMcaH cryyaii, Kora B Mpouecce mpucnocobule- 
IMA WpowxXeH S. globosus k cOpaxuBaHuio Caxaposbl OBI NOMyyeHBI CbOpMEr, 
‘Opa xKUBaloliive He TOJIbKO STOT Caxap, HO H Mabrosy (KyspTypa 72/349 m- 
1-23). [Ip sTOM OKa3a0Cb, YTO MaJIbTO3a COPpaxKUBalach 3HaYHTeIbHO Gosee 
AHTCHCHBHO, YeM Caxaposa. J[aJibHelilad NpOBepKa MOKa3alla, YTO yHOMAHYTHIe 
bopMnI cOBceM He COpaxuBaloT paduHosy. [lockouIbKYy H3BeCTHO, UTO Ip HasIH- 
iM aKTHBHOM HHBEPTasbl paduHosa Bcerjyja cOpaxkuBaeTca Ha 1/3, ObWIO BbICKa- 
3aHO TIPeAMOOKeHHe, UTO B AaHHOM C/lyYae AKTHBHAA HHBepTa3a OTCYTCTByeT, 
a THAPOMH3 CaXapO3bl OCYLIeCTBJIseTCAH CPepMeHTOM MaJIbTa3s0H. OueBuyHo, 
“aXapO3a MOXET BbISbIBATb NOABJICHHe AKTHBHOCTH He TOJbKO PpyKTO3HAasbl 
HHBepTasbl), HO H TvIIOKO3Ha3bI (MabTasbl), XOTA NOCeqHAA W NOABJIAACb 
3 OIIbITe 3HAYHTEJIbHO pexke, YeM epBasg. 

Kak noKa3aH uccuIeqoBaHua Onapnua, TesbmMan u )KyKopoli (4), dbopmpi 
5. globosus, npucnocoOuBiimeca K COpaxHBaHHIo CaxXapO3bl H MaJIbTO3bI, HO He 
OpaxkKUuBalollve papvHO3sy, He COJep2xXaT AKTHBHOH HHBepTa3bl; OHH OCYINeCTB- 
IAIOT THAPONH3 CaxXapo3sbl (epMeHTOM MaJIbTa3oH. 

B cBsi3H C 9THM BO3HHK BOIIPOC, HMeIOT JIM HHBepTa3y OMHCaHHble B JIMTepa- 
Type BHJbI WpourKel, cOpaxuBalollwe WH CaxapO3y H MaJIbTO3y, MOCKOJIbKy 
BbIAICHACTCA, UTO CaXaPO3a MOXET PHAPOMH38OBATbCA MMEIOLICHCA B KJIETKe MaJIb- 
rasol. B mepByto Ovepeyb STO KaCaeTCA TeX BHOB po Keli, KOTOpble COpaxku- 
3aIOT CaXapO3y, HO He COpaxXHBaloT IPH 9TOM pauHosy. 

UccneqoBanuio Ob MOABEprHyTbl Cleyrollve BUAbI [pORKKeH, NOMYYeHHbIe 
43 Vucturyra mukpoOvomoruu AH CCCP: S. paradoxus, S. Chevalieri, S. Cho- 
Jati, S. heterogenicus, S. Prostoserdovi u S. globosus — 74/349-1-105-18 — 
bopma, ipHcmoco6seHHad K COpaxXHBaHHIo CaxapO3bl, HO He COpaxKUBalolllan 
MasbTosy. IIo ‘cucremaTuke ypomxel B. HW. Kygpsasuesa (*), S. paradoxus 
aS. Chevalieri cOpaxusator caxapo3y u padunosy (Ha 1/3), HO He COpaxkuBalor 
MambTosy. K stToli xe rpymme culeqyeT OTHECTH MH NOMyYeHHyt0 OT S. globosus 
bopmy 74/349-1-105-18. S. Chodoti u S. Prostoserdovi cOpaskuBaioT MaJbTosy, 
JO He COpaxkuBaioT caxapo3y H paduxHosy u S. heterogenicus cOpaxkuBaeT MaJb- 
rosy HW caxapo3y, HO He COpaxuBaeT paduHosy. 

Bee ynoMAHYTbIe BUAbI [PONKeH ObWIH 8aceAHBI B Cpeje c 6%-li caxaposoi, 
IPHTOTOBNeHHON Ha Apo x*KeBol Boe HU pasmuTOH B OyTHIIM 10 300 Ma. Byrbwin 
SBI 3aKPbITBI 3aTBOpamu Melica uM cogepxKamucb B TepMocTaTe MmpH 25°. 
B teyenve 16 cyTOK IpOH3BOAHJIMCb B3BeIUMBaHHA MW M0 YObIIM B Bece 3a CUeT 
sbIesIeHHA CO, ompesesaacb HHTCHCHBHOCTb COpaxKUBaHHA CaxXapO3bl. 

Kpupbie 6poxkeHis, mpeqcTaBuienuble Ha puc. 1, NOKasbIBaloT, YTO BCe HCIbI- 
rbIBABIUMeCA BUbl A pom2xKeH cOpaxuBaloT CaxapO3sy, OMHakO HHTeCHCHBHOCTb 
OpaxkuBaHHA STOTO Caxapa y HUX pasmuguHad. HanOonee HHTeHCHBHO cOpaxku- 
3aioT caxaposy S. paradoxus, S. Chevalieri u S. globosus — 74/349-1-105-18. 
Bpujesenue CO, 3ecb OTMe4aeTCA B HepBble CyTKH. Cpe OCTaJIbHbIX TpeX BUOB 
Soulee HHTCHCHBHO COpakKuBaeT caxaposy S. heterogenicus: OpoxeHne Hayunaer- 
“A Ha BTOpble CYTKH HM UJeT OBONbHO OpicTpo. S. Prostoserdovi u S. Chodati 
1aUMHalOT COpaxKHBaTb Ha MATbIC CYTKH, OpoxeHWe MpoTeKaeT Me/VICHHEe, 
YcOOeHHO B MOCMeAHeEM CJlyydae. 
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3atem HCCeOBaNOCh HaMYHe HHBeEpTasbl H MadbTasbl B KleTKaX. Ja 9TOre 
nocse OKOHYaHHA OmbiTa, THe MIpOW3BOAMICA yueT COpaxKMBaHHA CaXapO3bl, 
WpowxH Kaxoro Bua OT- 
JIeAIH OT Cpefbl, IPOMbIBa~ 
JIM, IIpeccoBaIH Hu no,Bep~ 
rau O6pa6oTKe xJOpomop- 
MOM WM KpaTKOBpeMeHHOMy 
aBTOJIM3y JIA OOHapy2xKeHuA 
MasbTa3bI (4). [IpucyrcTBue 
HHBepTasbl OpeeAIH He- 
MOCpeJ{CTBEHHO B HHTAKTHBIX 
KJI@TKAX. 

HloKa3aTeJIbCTBOM — HaJiH~ 
YHA MaJIbTa3bl CYKHI PrHy- 
POJIH3 MaJIbTO3bI HW CaxXapO3br 
upH pH 6,8. AxtTuBHoctTs. 
HHBepTasbl OOHAPpyKUBAaIACh 


NS 


CO, 62 na 00mn | 


CIAL COBY BHLERB OG BI eZ Wes ne | caxapo3bl Ip 

Puc. 1. COpaxuBaHue caxapO3bl pasJIHYHBIMH [pow xKaMH P Las 
1 —S. paradoxus, 2—S. Chevalieri, ?— 74 349—1— O6 akTHBHOCTH depMeH- 
105—18, 4—S. aa iae 5—S. Prostoserdovi, TOB CYQHIM 0 NOABJICHHI® 
8—S. Chodati B Ppe€aKUHOHHOH cMecH rJi10- 


KO3bI H PPYKTOSbI, OOHAPy2KHBAaeMbIX IPH MOMOMM XpoMaTorpaduu pacupeye- 
yieHHa Ha Oymare™. 

Ilony4eHHble pe3yJIbTaTbl NpejcTaBseHbI B TaGu. | 

M3 Taba. | BUAHO, TO TONb- 
KO HepBble Tp Bla HMeIOT aK- leone ae 


TMBHY!0 HHBepTasy, B TOBpeMA * 

PMCHTOB B KJIe€TKAX Ppa3JIMUHbIX BHJIOB! 
Kak MOCJe He Tpu He MMelor pork xKeH NOCJI€ cOpaxkuBaHHa HMH ‘CaxapO3bl 
39Toro depmeuta. Ho y Hux 


yYCTaHOBJICHO HaJIMuve MaJibTa- 
3bIl, B TO BpeMA Kak Y NepBbix BUA ApoxxKeli VUunseptasa | Mauprasa 
Tpex STOT cbepMeHT He oOuapy- 
»*KeH. CyleOBaTeJIbHO, TepBble 


TpH BHa OCYWIeCTBIAIM TUApo- s perc pena 7 = 
JIM3 CaXapO3bI HHBEPpTasOH, TlO- globosis—-V4jsa0 tA05-te 0 ous ‘S 
cleqHHe TPH — MaJIbTasoHu. S. heterogericus ou ie 
CoBOKYIHOCTb MOJIYYeHHbIX S. Chodati ae +44 
SKCIEPHMCHTAJIbHbIX  JaHHbIX S. Prostoserdovi — slots 


NO3SBOJAeT CelaTb Ce yIoulHe 
BbIBOJIbI. 

1. Y Buon Wpomx*el, OOsaarolluxX tbepMeHTOM MaJIbTa3s0H, HO He COpaxKH- 
BalollUX WIM CaOo COpaxMBaloluX Caxaposy, Npouecc npucnocobieHuA Kk COpa- 
2KMBaHHIO TOcJeqHel MOKeT MPOMCXOAMTb He 3a CYeT NOABJICHHA aAKTHBHOTO! 
(bepMeHTa HHBepTasbl, a 3a CUeT HCHOMb30BaHHA HMelolleroca cbepMeHTa MaJIb- 
Ta3bl. | 

2. Y pa3HbIX BHIOB JIpomxelH mporecc PHAPONMSa CaXapOsbl C NOMOILbIO 
(pepMeHTa MaJIbTAasbl OCYILECTBIIAETCH C pa3IMYHOH HHTEHCHBHOCTHIO. STO MO*KeT 
ObITh OOYCOBIEHO PasIHUHOM MPOHHWAeMOCTHIO KJeTKH JIA cy6cTpata (4). 


Ilocrynnao 
2 VI 1956 
UMTHPOBAHHAA JIMTEPATYPA 


1K. B. KocuxKos, Tp. Mucr. reserukn AH CCCP, N 19 (1952). 2K. B. Koc ua- 
KOB, DeneTuKa (powell H MCTObI CeNeKIMH AporuwKeBblx KypTyp, Haq, AH CCCP, 1954. 
§B. HW. Kyapasmes, Cucrematuxa qpomxei, Usa. AH CCCP, 1954. 4 A. H.Ona- 
pun, H. C. Feapman, WM. T; Ky xosa, Buoxumus, 20, B. 5 (1955). | 


* Buipaxaem Oularonapnocth HW. T. )KyKosoii 3a mpoBeyenue JaHHoro onpita. 
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Jlokaagm Akayqemun Hayk CCCP’ 
1956. Tom 111, Ne 6 


MHKPOBHOJIOFHA 


K. Hs. MAPKOB u [. K. AEB 


M3MEHEHHE 3JIEKTPOKHHETHYECKOLO NOTEHLMAJIA 
CTA®HJIOKOKKOB TIPH HX AJANTAUWAM K NEHHUWJIJIMHY 


(ITpedcmaeaeno axademuxkom A. H. Onapuxoim 11 1X 1956) 


Hcxoya W3 yCTaHOBJIeHHbIX H3MeHeHHit KMCMOTHOL arrwioTHHauNM asauTu- 
POBaHHBIX K N€HHIHIVIMHY CTapuJIOKOKKOs (*), Mbl NOCTaBHJIH ceOe saqauy H3y- 
qUTb H3MCHCHHA 93JIEKTPOKHHETHYeECKOrO MOTeHHala CTaPHvIOKOKKOB B MIpo- 
ecce HX ajlaliTauHu kK MeHHIWIVIHHYy. 


mG 


v g 2 


Puc. 1. Staphylococcus aureus, mitTamm 209: a — ucxogHas ycroii- 

yuBocTb 0,03 £ na | Ma nenumHaMHa; 6—112 E/ma; e— 1800 E/ma; 

2 — 5000F/ma1; 0 — 5000 E/ma mnocwe 7 MecatleB exKeIHEBHBIX Tepe- 
| CCBOB 


QyekTpOKHHeTHYecKHH MOTeHWHal (OKII) onpesensanca to paspa6oranHolt 
Wid STOW UWemH MeToguKe (7). MccaeqoBaHHble WTaMMbI KYJIBTHBHpOBaJIHCb Ha 
OObIKHOBCHHOM arape, locsie YerO MHKPOOPpraHH3Mbl CMBIBAJIMCb JUCTHIJIMpOBaH- 
HOM BOAO, MpOMbIBaIMCh WUeHTPHPyrupOBaHHeM H TMOMeILAIHCh B PA ecaTH- 
KPaTHO pasOaBseHHBIX Oydepow Kaapka nu Jla6ca, nocne vero onpesemsH0cb 
sHayenve pH cmeceli. Uepes mecTb yacoB ONpesedaach SeKTpoopeTHyecKkaA 
MOJ[BUXKHOCTbh MHKpOOOB B CIel{HaJIbHO H3rOTOBJIGHHOH Kamepe C 3JIeEKTpOsaMu 
43 pacnblmeHHOH muiaruHbl. 13 nonyueHHbix pesyJbTaTOB ompeyenssca C-n0- 
TCHMMAI Tp cpequet omHOKe onpesesenua He Oomee 14%. Tak Kak B Hallux 
OlbITAX MpOH3BOAMJICA PAA OTCYETOB, TO OMIMOKA Ha Karke U3MepeHHe He Mpe- 
Bbllasa 7%. 

Ilatp wrammos Staphylococcus aureus c ucxoqHOH ycrokunBocTEw 0,0007— 
0,03 E ua | Ma neHHIMIWIHHa ajanTHpOBaJIMCb AO TeX Nop, NOKa OHH MOCTHTVIM 
yctoiunsoctu B 2600—5000 £ ua | Ma nenuuniauna. AqanTawa yocTuraach 
EX%Ke/[HEBHBIMH TaccCaxKaMH WITAaMMOB Yepes pA MpOOHpoK, CoOsepxallMx OObIK- 
HOBCHHBIM OybOH C HapacTaiolleH KOHIeHTpalelt aHTHOMOTHKa. Bpi0 3ame- 
qeHO, UTO C yBeMYeHHeEM YCTOHYMBOCTH MHKPOOPraHH3MOB H303/IeKTpHuecKasl 
rouka (M9T) scex mTammos nepegBuraacb or pH = 1 k pH > 2. Ha puce. | 
mpeycraBlenbl pesyibTaTb! ya St. aureus 209 C HavaJIbHOH yCTOHYMBOCTBIO 
0,03 E ua 1 Ma neHuuMAHHa, Ip NOBDNueHHH ycTonunBocTu yo 112, 1800, 
5000 E ua 1 ma. Ilocae yocrukeHuA ycTowunBocTH 5000 — ua | MI neHHunIIMHAa 
ITAMM eXKeHEBHO TlepeceBaJICA Ha 3TY KOHUEHTpallMio NCHHLMJINHAa B TeYeHHe 
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7 MecaleB, MOCIe Yero ObIIM CHOBa MpOW3BeeHbl H3MepeHHA, MPH KOTOPbIX 
OTMeueHO JIONOJIHUTeIbHOe CmMelleHHe MOT. 

[IpopeyeHHble* HcceqOBaHHA PAa yCTOMYMBLIX K INCHHUMJJIMHY WTaMMOB, 
BbIeJICHHbIX IPH WaTOMOTMYeCKHX Npoweccax, JasH aHaslOrHuHble pe3yJIbTaTHl. 
3ameueHo, YTO y yCTOHYMBHIX K NeHUUMNUHY CTapHsOKOKKOB MOT HaxoquTca 
oxouio pH 1,5—3, B To BpeMA Kak y YYBCTBUTeJIbHbIX K NCHHIMJIMHY WTAaMMOB. 
ona coorsetcTByeT pH < 1,5. OqHako cTporad- KOJIMYeCTBeEHHadA CBA3b MeK]Yy 
cTemeHbio ycrowuuspoctu H MOT He ycraHossena. 

Bausuue nenuyuaiauna va OKI] crapunoKoKKoB u3yyasocb WaBHo (°), B TO 
BpeMA KaK uCcaeqoBaHuA OKI] akanTupoBaHHbixX K NeHHUMIMHY CTapUsIOKOK- 
KOB HaM He H3BeCTHBI. , 

OGuHapy2XeHHbIe HaMH u3smMeHeHuA OKII cradwsOKOKKOB B pe3yJIbTaTe UX 
aallTaluu K MeCHHILMJIIMHY MOXKHO paCCMaTPUBaTb KaK BbIPaKeHHe MPOMCXOAA- 
WWero Ha NOBepXHOCTH 6akTepHH H3MeHEHHA COOTHOWICHHA Mey CHJIbHO KHC- 
JIbIMH, CIa6O KHCJIbIMM VW WeIOUHBIMA rpymmaMH — B Tlosb3y MOceqHHX. ITO 
HAaXOQHTCA B COOTBETCTBHM C CYIN€CTBYIOUIMMH JaHHbIMH O HaslMyHu y CTadu- 
JIOKOKKOB TOBe€pXHOCTHO pacHOJIOKeHHOTO MeHHIMJIJIMHOCBASBIBaIOWerO KOM- 
moHeuTa (*). M3mMeHeHHaMM Ha NOBepXHOCTH OakTepHH MOXKHO OOBACHHTb U H3- 
BeCTHBIM (PaKT HCYC3HOBEHHA TpaM-lOJIOKUTEMbHOH OKpaCKH y YCTOMUMBbIX K 
NeHHUMIIHHY CTapvJIOKOKKOB. OueBuyHO, OT COCTOAHHA MOBepXHOCTH OakTe- 
pHH 3aBHCHT MH YCTOMYMBOCTb UX K NeHMINMIIMHY. 


BpIcMIHii M@MUMHCKHM WHCTHTYT Ilocrynusio 
Copusa, Bonrapua 7 VII 1956 


IWMTHPOBAHHAA JIMTEPATYPA 


1K. Mapxos, Jloxa. va 3-H Hayun..ceccun BMM, Copus, 1953. 2? K. Map Kos, 
lr. Caes, Copp. meq., Ne 4, 59 (1954). § E. Mongapckaa, T. KacTopck a ame 
P. 3achinkuHa, Buoxumua, 10, 407 (1945). 4A. V. Few, P. D. Cooper, 
D. Rowley, Nature, 169, 283 (1952). 


Hornager Akagemun nayx CCCP 
1956. Tom 111, Ne 6 


AHATOMH fl PACTEHHH 


JI. H. BAUTOPOB 


OBPASOBAHHE AJIEMPOHOBbIX 3EPEH B 3EPHOBKAX IILIEHHIILbI 


({Tpedcmaeaeno axademukom A. JI. Kypcanosoim 14 IX 1956) 


Agelpouopble sepHa, COcpexoTOUeHHBIe B NepucbepHvecKUX KeTKaX 3HJO- 
MepMa Se€pHOBOK MIMCHHUbI, MpeACTaBIAIOT COOOH sallac cnemnpuyeckux GOeJ- 
<OB, OTJIMYHbIX OT O€JIKOB KJICHKOBHHBI (', 2) H OOorallleHHbIX OOJIbIIMM KOsIHUe- 
TBOM PasHOOOPasHbIX POCTOBHIX BelllecTB. OtularaioTca asleiipOHOBbIe 3epHa y 
MUCHHUbI, KaK HM y APYrX 31aKOB, B BUC IpaBHJIbHbIX WapOOOpasHbIx OeKO- 
sbIX TeJI, IIPCHMYlleCTBeEHHO OJMHAKOBbIX Ppa3MepOB, He HMEIOMLUX BHJLMMbIX MH- 
spocrpyktyp (°). Wuronornmueckne JaHHbie 06 O6pas0BaHHH aselipOHOBbIX 3epeH 
IMeCHHUbI Orpannyenbl. MMetorcsa yKa3aHHa, COrmaCHO KOTOPBIM aJlelipOHOBbIe 
3epHa 3CPHOBKH IIWICHHUbI (POPMUPYIOTCA TeM Ke MyTeM, YTO H B CemeHax 6060- 
sbIX PACTEHHH, T. €. MPOHCXOAHT 3aMOMHeHHE WasMeHHbIX BakyOuleli OeKOBbI- 
MH BelleCTBaMH C MOcsIeyIOWNMM HX yIWIOTHeEHHeEM B ciepuyecKkue Tesla (* °). 
ali UCCleqOBaHHA MOKasbiBaloT, OHAKO, HHOM TyTb OOpa3s0BaHHA ayeHpo- 
JOBbIX 3€peCH y MIMeCHHIbIl, a HMEHHO — (POpMHpOBaHHe UX TyTeM paspacTaHHusA 
MHUKpOCOM. YkKa3aHHA Ha STOT TeEHe3HC asIeHPOHOBbIX 3epeH JeJlasHCb H paHee 
7), Ha 3epHOBKaX MUICHHL, B3ATbIX B pa3HbIX (:basaX pOCTa, MOXKHO MpocmeUTb 
TOCJIeOBaTeJIbHbIM pA IpeBpallleHHH THNMYHbIX MHKPOCOM B THMHUHbIe aJeli- 
DOHOBbIe 3epHa B3pocbIX KeTOK. [IpH 9TOM HeMpepbIBHOCTh TreHeTHYeCcKOrO 
Daa OPraHOHJOB KJICTKH, MpHBOAAMWero K MCTaMOpPO3y MHKPOCOM B aJleHpoOHO- 
BbIe 3€PHa, MOXKHO TpOcseUTb He TOJIbKO HeMOcpeACTBCHHBIMH MHKPOCKoNHMye- 
CKUMH HaOJOJeHHsiMH, HO HM MpH NOMOMM WAHTOMHKPOXMMHYeCKHX peaKUHil. 
Hye Mbl H3laraeM JaHHble STHX HaOs0,eHHH. 

Jina WccieOBaHHA ObIH B3ATbI 3epHOBKH MATKHX menu Ji;Tecuenc-62 
a4 MuptypyM J|HaMaHT B CuleqyrolHx (basax: (B CKOOKaX — {HH TMocse IBeTe- 
HHA; OOULAX JWIUTeIbHOCTh Hepvofja OT UBeTeHHA JO cospeBaHuA 30 Hel): 
[ basa (6—7) — Momoyoe Gee BOAAHHCTOe 3epHO TMpaMujalbHOK CopMbI c 
Ip KO3eeHOL GoposAKol, O6beMoM '/, oKOHYaTeNbHOTO; I] dasa (12—14)—sepHo 
/, KOHEYHOM BeMUHHbI, Cee, OMYWIeHHOe, C KUAKHM COJepXXUMbIM IeHTPab- 
HOH uacTH aHyocnepma; III dasa (18—21) — 3epHo HOpMasbHO BesIMUMHEI, 
Selecoe, C MOMYKHIKUM SHAOcMepMoM, IMOpHoH ~ | MM, pa3aBMBaIoUlHiics, 
HosynpospayHpilt (xosHiicTBeHHad OWeHKa — casa «MOsOUHOL» cnenocTu); IV 
pasa (23—25) — 3epHO HOpMaJIbHOM BeNHMUMHBI, 3eIeHOe, FIAHUEBHTOe C MJOT- 
HBIM SMOPHOHOM Hi TeCTOBHAHBIM SHOCTIepMOM («3semeHad» cmesocTb). Cpesbi 
CBEXKUX HE*HKCHpOBAHHBIX 3€pHOBOK IIpOCMaTPHBaJIHCb B Kare BOAbI HU 50% -M 
pacTsope caxapos3pt (600 u 1000). 

OkpamuBaHuNe TOMOAOrNYeCcCKOrTO pxaa OpraHuon- 
ROB: MHKpOCOMBI—NepexofuHble 3e€pHa—aJICHPOHOBBIe 
3epHa (aHycoBol 3eneHbw (A3). Kpacurenb (0,01 %-i BoAHBIM pac- 
TBOp) yoOeH JIM AHarHOCTHKH TepeXOJla MHKPOCOM B aJIeHpOHOBble 3epHa, 
HOCKOJIbKy OH 9HEprHyHO alcopOupyeTcA MHKpOCOMaMH, a TIO Mepe HX pa3pa- 
CTaHHA HM MpeBpalleHHA B asleHpOHOBble 3epHa MOrsouleHve KpacHTeJA YMeHb- 
iaetca. B 3epHopKkax | cba3bI B NPOTOMMasMe KJIETOK aJIeHPOHOBOrO CJIOA, TOJIb- 
KO UTO 3a€KOHYMBIUNX J@JICHHA (OTIEbHbIe KICTKH, OCOOCHHO BOIH3H OOpO3AKH, 
ele MpOOsKaloT JICIMTbCA), BUHO 6obU0e YHCIO MHUKpPOCOM (nopsyKa 190 u 
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6ouee Ha KJIETKY) TpHMepHO OHOPO pasMepa; JIHINb OJMHOUHbI€ MHKPOCOMBI 
TIpeBbiualoT cpeyHuli Tun B 2—83 pasa (puc. |, a). AS KpacHT MUKPOCOMBI! B TEM- 
HOCHHMM UBeT. 

B 3epHopkax I] dasbl HaOmtofaeTca yBeHYeHHe KOJIMYeCTBa PaspacTalo- 
ILHXCH MUKPOCOM, cocTaBsmsroux 20—30% or o6mero ux uNcna (puc. I, 6). 
Pa3mep STHUX yBeJIMYMBaIOWIMXCA MHKPOCOM («mepeXOJHble 3epHa») IpeBbllliaeT 
UCXOJHbI B 3—4 pasa u cocTapuseT 1/,—!/; OT BeMMUMHbI aJIeHPOHOBBIX 3€- 
peH, TIOMHOCTHIO CChOpMHpPOBaBIUNXCA B 3peJIbIX SepHOBKAaX MMWeHHUbI. MuKpo- 
COMBI H «lepeXOJHbIe» 3epHa OKpa- 
muBartcad 13 B cuHHK uBeT. O6- 
Wee KOJIMYeECTBO MHKpOCcoM H <«Ile- 
PEXOJHBIX» 3epeH B KJIeTKe Ha 9TOK 
cbase OIH3KO K OOMIEMy KOJIMYeCTBY 
aJICHPOHOBbIX 3epeH B KJIeTKAaX 
CIeJIbIX 3€pHOBOK, B YM MOXKHO 
yOeUTbCA, MOACUNTHIBAA HX YHCIO 
IPH BbIaBIHBaHHH COepxX MMOL 
yaCTHUHO epepesaHHbIX KJICTOK 
B.pacTBop wWlesouH, B _KOTOPOM 
OHM pasbequuatoTcs. I]na3ma KJIe- 
TOK Ha STOH tase CHJIbHO pasKH- 
»*KeHa, H B Hel HaGmMOaeTCA OMKUB- 
JIGHHOe O6pOyHOBCKOe BHKeHHe 
MHKPOCOM, MacuITaO KOTOporO Hi 
OTCYTCTBHE ONpeeIeHHbIX JOKa- 
jM3auHi nepememenuit cBuyeTesb- 
cTByeT IIPOTHB HaJIHUHA BakyO- 
JIAPHOH CHCTeMbI C KOJIMYCCTBOM 

pry BaKYOJIeH, COOTBETCTBYIOULMM HTO- 

TOBOMy UHCIy O6pasyronluxca 

aJIeMpOHOBbIX sSepeH. <[lepexoyubie» 3epHa OOHAPy2XHBalOT MeCHbITyIO aMMJH 
TYy mepemeneHun. 

B 3sepHopKax III dasbl cooTHOmIeHHe MeEMKHX HU paspacTarolluxcad MHKPOCOM 
H3ME€HACTCA Ha OOpaTHOe, MH Me€pBbIX CTAHOBHTCA BTPOe MeHbIIe, UCM BTOPBIX 
(puc. 1, 8). Pasmep MakcHMaJIbHO pa3poclIMXcd MMKPOCOM (fT. e. MOJO[bIX 
aJICHPOHOBBIX 3e€peH) COCTaBIAeT B 9TO Bpemsa 4/;—1/, OT KOHeUHOrO cpeHero 
pasmepa asleliponogoro 3epHa. IIpu oxpammBanuu A3 HayuHaeT HaOsmIOsaTEces 
AupepenunaunA. Ene we paspociimecs MMKPOCOMbI MpoOsOmKaIOT OKpaLIM- 
BaTbCA B TCMHO-CHHHM IBeT, paspocuimecd — OKpallIMBaloTCs B CBeTJIO-CHHHH. 
OMHOUHBIE KPYNHbIe 8epHa yTpayHBalOT CMOCOGHOCTh MHTeHCHBHO OKpalill- 
BaTbCA. 

B sepHopkax IV casbi B KIeTKaX aJleHipOHOBOrO COA HaOmOqaloTCA ccbepu- 
YeCKHe aJIeHPOHOBbIe 3epHa HOPMaJIbHOM BeMHUYMHbI, OKpamMBaronlveca WS B 
OneqHO-CHHU WBeT. CucTeMa aJlelipOHOBBIX 3e€peH. NOHOCTHIO ccbopMupoBaHa 
(puc. 1, 2). Hapsazy c anetipoHosbimu sepHaMu B KeTKaX HaGmOJaeTcA HeG6Odb- 
10€ YACIO MUKPOCOM (OKoNO. 1/;—"/,) HCXOMHOrO UX UMCa), HHTEHCHBHO OKpa- 
umMBaromuxcsa (13. U3pectHo, yTo 3TH KOCTATOUHbIe> MUKPOCOMBI HaGwIO,aloTCa 
MB Kw€TKAX asCMPOHOBOTO COA 3PeJIBIX 3ePHOBOK TMeHHUbI. B stoi ase! 
KJI€TKH aJIEHPOHOBOLO COA OTMMYAIOTCH OT 38PEJIbIX KJICTOK JIMIUb Gonee WacTHU- 
HbIM (CTYHEBHHBIM) COCTOAHMEM MPOTOMNAasMbI, sallouHsAoMel! MpocTpaHcTBo: 
M@%K Ly aJeMPOHOBLIMA SepHaMU, WM MeHBIWel OMTHYeCKO! YeTKOCTHIO 3epeH B 
CBASH C MX OosbUIelt OBOAHeHHOCTHIO. HukaKUX JBOPHKOB, HAM OCTATKOB BaKY- 
ONAPHBIX MONOCTeM, BOKPyT paspacTaioulMXCA MUKPOCOM H MOJOJIX aselipouo- 
BbIX S€PCH KOHCTATHPOBaTb IIpH padoTe C He*UKCMPOBaHHIMM Mpenapatamu He 
yaaetca. Mx fospnenue Ha mperapatax, oOpaOoTanublX pasmMuHBIMH uKca- 
TOpaMH H PaCTBOPHTeAAMH, HCTOJIKOBbIBAeEMOe KaK yKa3aHHe Ha BaKYOAApHYyWO 
IIPHPONy asleHPOHOBBIX 3€PpeH, MOXKET ObITh apTedbakTOM, CBA3aHHbIM C KOHTPak~ 
He THApaTHPOBaHHbIX MOJIOMbIX OCIKOBBIX AJICHPOHOBbIX 3epeH. u 
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Takum | 06pasom, pu «bopmupoBanun 3€PHOBKH TNWeHHUbI MpOHCXOAHT 
PeBpallleHHe MHKPOCOM aJICHPOHOBBIX KJI€TOK B asleiipoHoBble sepua..I]o Mepe 
'WIO2KEHHA O€Ka B paCTYMMX MHKpOCOMaX HX OKpauIMBaemocTh A3.cHMxKaeTCs. 
N€AOBATeJIbBHO, MUKPOCOMBI. KIETOK aJleiipOHOBOTO COA ABUAAIOTCA OpraHou- 
AMH, OCYMICCTBIAIOMMMH CHHTe3 CelMpuyecKHX GeKOB 3epHoBKu (8). Han- 
oee OLICTpOe PaspacTaHHe MHKPOCOM H OTMOXKeHue B HUX GemKa OcymlecTB- 
ACTCH B HEMPOAOKUTEIBHBIN TepHoy Mexyy II] u IV dasamu- pocra 3epua. 

XapakTepHo, uro dbopmupyromnecs aJIeHPOHOBble 3epHa Ha BCeX (basax HX 
OCTa OTMHYAIOTCA SHAYHTebHOH YyCTOHUMBOCTbIO. H, OYBHHO, XapaKkTepH- 
yIOTCH .He PaCTBOPCHHBIM KalIJICEBHAHbIM, a CTYJHEBHHbIM COCTOAHHeEM 6eKO- 
bIX BellecTB. OO STOM CBHJeTEILCTBYeT HX NOBeeHHe B KUCMOTAX H Me0NaX. 
[pH NoMelleHHM CpesoB (3epHoBKH II (babi) B KOHIUCHTpHpOBaHHyt0 CepHyto 
MCOTY MOXKHO HaOMOJaTb, KaK B PaciVIbIBalolleMcA MpoTonsmacte c 2—3-ii 
MHYTbI HaYHHaloT HaOyXaTb H MpeBpalllaTbed B O€CUBETHIe KallIeBUAHbIe O6- 
a30BaHHA MOJIO[ble 3epHa, MHKPOCOMBI Xe elle OcTaoTca wesbimu. [pu mome- 
[CHM aJICHPOHOBbIX KJIeTOK TOH xe da3bl B 10—30%-li paersop NaOH nmporo- 
MaCTbI YaCTHYHO NepepesaHHbIX KJICTOK Pa3xKHKalOTCA, MHKPOCOMbI H paspa- 
TarollHecA aJIeHPOHOBbIe 3epHa OCBOOO*KalwTcA H3 MWwasMbl HU pacxo_ATCA 
pasubie cTopoubl. IlocreneHHo, B TeyeHHe 3—5 MuHYT, YaCTb MOMOALIX auleli- 
OHOBBIX 3epeH pasOyxaeT HW pacTBOpseTcA. Takoe moBeyleHHe 3epeH Tak?Ke ro- 
OPpHT B MOJIb3y HX He BaKYOJIAPHOFO IPOHCXOMKJCHHA, CBUAETEIbCTBYeT 06 HX 
Ole MJIOTHOM CTYJHEBHAHOM COCTOAHHH HW JOKa3bIBaeT, YTO OHH He ABJIAIOTCA 
aNJIAMH 2KHAKOrO OesKa, OTJeJICHHbIMH OT Tla3Mbl JerKO paspyllarouluMcs 
OHOMNIacTOM. 

XUMHYeCKHH COCTaB aJICHPOHOBbIX 3epeH TIO Mepe HX pocTa MeHseTCA, M0- 
KOJIbKY, HallpHMep, Ha paHuux dbasax (II tbasa pocta 3epHOBKH) OHH WaloT OTpH- 
aTeJIbHy!0 peakuio Pacnaiia, XapakTepHy!o JIA 3epeH CMesbIX 3epHOBOK. 
aTO I1la3Ma KJICTOK Ha 9TOM dbase pH MpoBeyeHuu peakuun Pacnalina oKpa- 
IMBaeTCA B HHTCHCHBHbIM KpacHblli UBeT, H, CJI@QOBaTesbHO, MepemelleHHe 
punTodava H3 NpoOTOMMa3sMbI B aslelipOHOBble 3epHa MPOMCXOAUT Ha Govlee NO3A- 
MX . ~asaX PpOCTa 3epHOBKH. 

YcAOBHA, ONPpeReNAWMHe COOPpas0BaHHe MUKPO- 
OMaMH Oe€1Ka HM KpaxMada. Kak Opi0 noKka3aHo B.u O. Anexcany- 
OBbIMH (*) B IHJOCMepMaJIBHOH TKaHH 3epHOBOK MMeHHIUbI MpOHCXOUT lipeBpalle- 
We YaCTH MHKPOCOM B MeJIKH€ KPaXMaJIbHbIe 3epHa (XOHAPHOCOMHBIM Kpax- 
lal). BOSHHKaeT BOMPOC, B CBA3H C UCM OJ MHAKOBbIe OPraHOH Jbl KJICTOK B OJHOM 
myuae Upeppaularorcs B OeJI0K (B asleHpOHOBOM CJl0e), B ApyroM — B KpaxMall 
OTK abIBaeTCA B TOJIMe KJICEHKOBMHHbIX OeJIKOB B KJIeTKaX KpaXMaJIMCTOrO 
Hjocnepma). Pa3qMuHbIi THM CHHTe€3a MOXET OMpeeMATbCA KOMIIJIeEKCOM (ep- 
[eHTOB (AMHJa3HbIt HW MpoTeasHbiii), COCpeOTOYeHHbIX B MOp(OJIOrHyecKH OfH- 
‘AKOBbIX MAKPOCOMAX Pa3JIHUHbIX TKaHeH. J[pyrvM ycJIOBHeM ABJIAeTCA BHYTpeH- 
ial cpela, T. €. BHYTPHKJICTOUHIM perKUM, OMNpefeAIOUMH MOBeyeHHe MUKpO- 
om. J]1a nOmyYeHHA CBeqeHHH 06 yCOBUAX, ONPeJeAIOWUX CHHTeS OeJIKOB 
ACTYLMMH aJlelipOHOBbIMH 3epHaMH H OOpasoBaHHe Oe/IKOB KJ@HKOBHHBI, ObII 
OceAOBaH JIA TeX 2Ke (:ha3 POCTa 3ePHOBOK MUeHHUbI BHYTPHKJICTOUHbIM PeKHM 
JIETOK aslefipoHoBoro cJIoA M KpaxMasucToro sHgocnepma. JIna II u III das 
OMYUEHBI CeAyIOulWe AaHHBIe. ; 
|. Ancop6una Kpacutenel. II]pH okpalIHBaHHH BOAHbIM PpaCTBOPOM HeH- 
PasbHOrO KpacHoro (OCHOBHOHM KpacHTe/Ib) HaOJOaeTCA HHTCHCHBHOe MOr0- 
eHMe MOCNeAHero MasMOli aneHpOHOBBIX KeTOK (MpoToMMacT OKpalluBaeTcA 
, CBETIO-KpaCHbIi UBeT) H Ca6ad aNCOPOUMA KpacHTeJA Na3MOM KJIeTOK Kpax- 
famucToro 3HOcHepMa (6.1eqHO-po3oBoe OKpammBanue). IIpu ucnomb3s0BaHun 
‘coro (pyKcHHa, HaOOOPOT, HHTEHCHBHO OKpAallIMBaeTCA Ma3Ma KpaXMaJIMCTBIX 
“MeTOK. TakHM O6pa30M MMeeT MECTO HEOAMHAKOBOE MOTIOWeHHe KHCJIbIX H OC- 
(OBHBIX KpacuTeseH OeKOBbIMH MaCCaMH MIpoToMacTOB KJIeTOK JByX cocej- 
(HX TKaHel, XapakTepH3YIOWMXCA HeOMHAKOBbIMH IIpeBpallleHHAMH MUKPO- 
om. IIna3ma amefiponoBblxX KeTOK OTAMYaeTCA Oas0cusIHel, a KN€TOK KpaxMa- 
pacToro SHocIIepMa — aluyopusnen. 
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2. Vigoanextpaueckaa Touka (M9T) nuasmer. Tipu onpegenexun MOT me- 
TONOM OKPallHBaHHA KHCJIbIM H OCHOBHBIM byKCHHOM B @ocibaTHoM Oydepe c 
pa3MuHbIM pH HalijeHo, YTO MpoTOMasMa asleHpOHOBbIX KJIETOK 3ePHOBOK Ha 
cpeqHux (basax pocta\III) ormmuaetca menee Kuciow MOT. B sto Bpema qua 
T1la3Mbl aleHPpOHOBbIX KeTOK ycTaHoBseHO MOT pH ~ 5,0, a Aum KmeTOK Kpax- 
MaucToro sHgociepmMa pH ~ 4,0. 

3. OKHCJIMTeJIbHO-BOCCTAHOBHTCJIBHbIM pexKHM Tvia3Mbl. II]pu oKpalliHBaHun. 
cpesoz 3epHoBok III das3bl BOAHBIM pacTBOpOM AuxJOppeHomMHZopenosa 
(rH 21,3) B nepBble ceKyHAbI NPOTONMACThI KI€TOK aJICMPOHOBOFO CJIOA OKpalliH- 
BaloTCA B JIMJIOBbIM UBeT, a KpaXMaJIOHOCHOrO CIO — B ¥NcTO-cHHHU. Uepes. 
45 MMH. mu1a3Ma aJlelipOHOBbIX KJI€TOK peqyWHpyeT KpacuTeJIb MH OOeCHBeUH- 
BaeTCH, lla3Ma KpaXMaJIOHOCHbIX KJIeTOK OCTaeTCA OKpalleHHOH. Ilosxe, yepes 
10—15 MuH. HayMHaeTca OOeCCIUBeEYHBaHHe HU 8THX KJeETOK, PaclIpOcTpaHsAtolleeca 
OT pAOB, OnMxKaUIMX K aslevipoHoBoMy cji010. HawMenpulee O6ect{BeuHBaHHe 
HaOJUOMaeTCA B UCHTpasIbHOM UacTH 3epHOBKH, Fe Nla3Ma OCTaeTCA OKpallieHHow 
emje uepe3 15—20 mun. IIpu okpalmMBaHuu Cpe30B BOJHbIM paCTBOpOM THOHHHA 
(rH 16,0) anefipoHopad TKaHb ObICTpO peqyUMpyeT KpacHTesb HM He OKpalliM- 
BaeTca uM. I]ma3Ma KpaXMaJIOHOCHBIX KJIETOK He peylUupyeT THOHHH M OKpa~ 
IUMBaeTCA B CBETIO-SHOMeTOBbIL BET B epudepH4eCKHX COAX HW B APKO-HOe- 
TOBbIM — B UeHTpasbHOM yacTu 3epHoBkH. MeTumeHoBaad cuHb (rH 14,4) He 
pelyuupyerca H OKpallMBaeT MpOTOMMacT KIeTOK aJIleHPOHOBOTO CIOA B UHCTO~ 
(HOJIETOBbIM UBeT, a KpaXMaJIOHOCHOrO CJIOM OT CHHe-HoseTOBOrO (nepudepH-' 
YeCKHe PAMbI KETOK) AO cunero (Gomee ry6okue c0H). TakuM O6pa30M, BoC 
CTaHOBHTCJIbHbIM Pe2KMM B KJI€TKAX aJlelipOHOBOFO C/OH SHAYHTJIbHO BBILLIe, 
YeM B KJleTKaX KpaXMaJIMCTOH TKaHH. | 

M3 nouwyyeHHbIX JaHHbIX CyleqyeT, UTO BHYTPHKJIeCTOUHBIM pexXKHM KJIETOK 
asleHPOHOBOH MaHTHH HM KpaXMaJIMCTOH TKaHH 3€PpHOBKH HeOJMHaKOB, YTO HM AB- 
JIA€TCAH IPHYHHOH pa3sJIMYHbIX TpaHctopMalHH MMKpOCOM, TIpeBpalllalouluxca 
B OJHOM cJly¥ae B OeKOBbIe MaCCbI (BbICOKHH BOCCTAHOBMTeJIbHbIM pexKUM, al 
COpOWHA OCHOBHBIX MOseKYyJ), B IPyroM — B MesIKHe KpaXMaJIbHble 3epHa (HH3+4 
KHH BOCCTAHOBHTCJIbHbIN pexKUM, Cia6ad alCOopOlHA OCHOBHBIX BelecTB). Vi3- 
BeCTHO, 4TO CHHT€3 O€IKOB 3aBHCHT OT OKHCJIHTeJIbHO-BOCCTAHOBUTeJIbHOrO. pe- 
uma (19°12), uro cormacyeTca C NOJYYeCHHbIMM JaHHbIMH. 

Hak, oOpa3s0BaHve avlelpOHOBbIX 3epeH y MUICHHE MMeeT *elporoba 


a He BaKyOJApHy!o UpupoOdy, B OTHE OT THMa OCOpas0BaHHA aJsIeHPOHOBBI 
3epeH OOOOBbIMH pacTeHHAMH. BOSMOXHO, YTO STO COMlecHcTeMaTHYeCKHH pHs 
Hak, Pa3JIHyaloulHH 31aKOBble HM OOOOBbIe pacTeHHA. 


Tlocrynuso 
15 XII 1955 
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OKOJIOrH § PACTEHHH 


E. A. JOPOTAHEBCKAS 


O CTOHMKOCTH KATAJIA3bI PACTEHHA K MOBDbILUEHHIO 
TEMINEPATYPbI 


(ITpedcmaeazexo axademuxom A. JI. Kypcanosoim 14 1X 1956) 


IIpu usy4eHHu SKoOsOro-reorpaduyeckol H3MeHYHBOCTH HeEKOTOPbIX CBOLCTB 
1aHMAaPTHbIX pacTeHuii, MpoBoyuBuemcaA B palione Taub-[anpbcKol reorpa- 
puyecKkoH CTaHIWH, Ollpesesslacb HW aKTHBHOCTb depMeHTa KaTaasbl. [Ipu 
SbITIOJIHCHHH OMpeAeJIeCHHH, CBASAHHBIX C OOMeH WesIbIO paOOTHI, MOMyTHO Obl 
3AMCUCHbI HEKOTOPbIe ABJIEHHA, XapakTePH3YIOWHe 3aBHCHMOCTb 3TOrO dep- 
MeHTa OT yCJIOBHH BHeHeH cpesbl. B muTepaType BcTpeyaloTcsa ykKasaHua Ha 
-BASb MCXKLY IeATebHOCTHIO KaTasla3bl H TeMuepatypoui (7, *, 7, ° a _p.). B ua- 
STHOCTH, OOHapy2KeHO, ITO TeMNepaTypa BJIHACT He TOJIbKO Ha BeJIHYHHY aKTHB- 
1OCTH KaTaJla3bl (a. K.) y pacTeHHH, HO H Ha cTOMKOCTb cepMenta (°, 8). 

PeakUHA pa3sJIHYHbIX PacTeHHH Ha TeMMepaTypHble yCJOBHA HeOMHAKOBA. 
). A. CemuxatTora (7), pa6oTaBluiaxd B 61H3KOH kK TaHb-[aHto ropHolt crpane,— 
ACcCule Ly A TEpMHYeCKHe KOSPPULUHENTHI KaTaa3sbl WAMHPCKHX pacTeHHu,— Hawa, 
ITO 110 STOMY TIpH3HaKy Pa3IHUaOTCH HE TOJIbKO OTJ@JIbHbIe BULI, HO HM LeVIbIe 
9KOMOrHYeCKHe Ipyliibl. 

Mor olpejeasIH a. K. Y Pa3JIMYHbIX pacTeHH MapasembHO pH AByX TeM- 
qepatypax 15° u 25° B TepMocTaTe 0 IpHMeHsABUIeHCA HaMH paHee MeTOAHKe 
(10), Kak n0Ka3bIBaloT aHHble, IpHBeAeHHbIe B TAG. 1, CTOMKOCT a. K. K MOBBI- 
WIeHHIO TeMiepaTypbI (pH oTcyeTe Ha 5-li MHH.) HeOJMHAKOBa He TOJIbKO y pa3- 
IMUHBIX pacTeHuli, HO Ja2Ke y OMHOFO H TOrO %Ke pacTeHHA B MOBTOPHBIX OMBbITAX. 


Dacron vera 


AKTHBHOCTb KaTaJla3bl Vy) pacTenuit TIpH pasHbIxX TeMMepaTypax B OMbITe 


/ AKTHBHOCTb KaTasla3bl 
Tata Pactenue 
npu 15° mpu 25° pasHuia 
22 VII 1953 Marauk syrogor ORO 19,7 20.7 
(Poa pratensis) 
22 VII 1953 Martguk O2HOeTHHH 16,3 18,7 SBA 
(Poa annua) 
5.19 VII 1954 Tepaub xoumonaa | 4,8 Gms pein 
(Geranium collinum) 
23 VII 1954 To xe AL abs 1077 = ().8 
14 1X 1954 }KntTuak rpeOvesy Juba 5,9 6,8 +0,9 
(Agropyrum pectiniforme) 
9 VII 1954 Tlombinb TAHHb-WaHbCKAaA 1 (> SEOs 
(Artemisia tianschanica) 
148 VI 1955 To *e 7,0 6,6 ==) 


B pesysbTaTe MHOFHX OMBITOB CJIOHKMIOCh BICYATICHHe, YTO CyIeCTBYIOT H 
303PaCTHbIe pa3s/IMYMA B CTOMKOCTH KaTa/la3sbl K TemmepaType. Y MOvIOAbIX 
jacTeHuil C BbICOKOM a. K. OHa Yale OKa3bIBaaCb OONbIUIe, YeEM y CTapbIX C He- 
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ISM RA Tabanna 2 


OfsbIBYHBOCTh a. K. PRE pacrenuit Ha H3Me€H€HHA TeMMepaTypbl OMbITa B Pa3Hble 


yacbl JHA 
\ 
KomuuectTsBo BbigenuBuieroca Oz, B MI 
Bpema 
CABtasoife, 2S ie | stone asce 4 ame ages ene ceten gaa 
23 VII 1954 | Tepaup xonmopan | 920 | = 9 45 3,2 1 5,9) Ado ast 7 a 
25 4,2:|+.6,% 1 04057-4352) eee 
Pidieal 1.01.08 1.06 2 a 
ee al ee DT Ae Gy4|- 1358) Tomes 
25 Le ee AS ORG 12, 9 14, 4 
Pasnuma A an oe 4-,2| 0, 9} ==-4 
44 VII 1954 | Tome rans- . | 815 | 45 2,1 | 3,3.),. 6,5). 9,3] 4 41.em 
WWaHbeKaw , Dis 2,0,|. 3,6 9,6 7,0] . 7,8 
Passa | 0,41° 0,3 +-—0,9] —4,7) =m 
4225 15 4,6.| 3,4-1-°6,01. 8,8] < 400m 
25 SE Oune 45 7,0} 8,4 9.2 
Pasuuna | 1,7) 1,4] 1,0) —0,4| 0,9 
2 VIII 1954 | Nonpmb tanp- 4000 |. 15 1,6 + .2,9 6,21 1073) <2 3m 
IlaHbcKasK 25 Bets Be) U9) *40% 5) dal 9 
PasHuna 13 | eZee) 1,7} 0,2| —0,3: 
1330 15 3,0 | 5,2) 10,4) 14 ee 
25 Ab pth i eile ee 17, 4 
Pasnuma : 2,21 2,9] 27] tal eco 2a 9 2,7) 41,4) —0,3 
4 VIII 1955 | Pepa» xoamosas, | 4030 | 415 3,0 | 4.6 8,0! 11,3) = 
B cally 25 Ss Ome One Ol eles = 
PasHuira 0,6 1,6 4/4220, 3), Se 
4.350 15 Behl) Bea 9,9) 4,8) ae 
25 4.1 | 8,7} +1257 45.0 ae 
Pasyuna LOU once 2,8}  0,2| —te 
4635 15 3,¢ | 6,1.) 1 10,8! 95) ae 
25 4,4) (7,0 414, 208 42 7) eee 
PasuHutta 
O37 10598) 7.0, 4uln— 2 
30 i) ? 2 ? 
Ba ery - i 3°3 | 5.3 |: 40,4] 15,5] 46,9 
- 9,3 |* 8,6 | 12,8) 1457). ome 
PasyHniya Po AOP | Sas} 2,4| —0,8} —0,9 
4.580 5) SL poe 7 44,2) 4555) ae 
DS 5,9 | 9,7 |; 14,0) 45,9) 4638 
Pasyuia 2.0) |e O 2,8) 0,4) —ORy 
A710 45 2,6.1..5,0.) 9 2)5012. 8) gee 
20 4,0°'° 6,6 | 10,31" 42. 2) ee 
Pasuuna | 1,4 | 1,6 1,4 2). 6) > 
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Ta6Oanma 2 (npoxomKenne) 


. Konuyectso BbigenuBmeroca Os, B Mua 


Bpemsa | —=>—f_—eFpeeeeeeEefeeeeeEeEeEeEeeeeeee 
Mara Pacrenue 
cOopa t °C uepes | uepe$ | yepes | uepes | 4epes 
1 muH.| 2 Mun. | 5 mun. |/10 muu./15 mug. 
17 VII 1954 | Tpipet nozsyunit 930 15 Os0— oo 16.5 a4 O) pe 
29 Sy Alen LG 2 lee SAO ener 
Pasunia 2,7, 2.8.) —0 elt lee 
44150 15 48 | 8,0 1 )15,3| a9 OF 19.6 
25 8,9 || 12,4 16,9): 19,3) 19,6 
Pa3nnia 3,0 4,4 iG Osi. 0,0 
1500 Ne) Doo) | MOK aici) Als} fell — 
25 S Gn eset Avie 18,5} — 
y PasHuia 7aeey ||) ORES <0), 70) ei) © 
Kuiepep yroBpoit g8o 15 6,0 OFS AT ie Sp 
29 GPS eo a |e ole eli | 
PasHuta 0,8 | 0,2 | —3,6):-—5,7/° = 


BBICOKOM BeIMYHHOM STOO MOKasaTemA. ITO HaGwOJaOCb, HallpHMep, Ipu cpaB- 
‘HCHHH a. K. B OHH H TOT Ke JeHb Y BO3PaCTHO-pa3JIHYHbIX 9K3CMILIAPOB MJIOMO- 
HOCAILeH MaH2KeTKH CO CKJIOHOBOrO H JOMHHOTO syroB. AMNHTYa a. K. y 
Gomee CTapol MaH2KeTKH CO CKJIOHOBOFO JIyra OblJla MeHbIUe, JEM Y MaHoKeTKH 
€ AOJMHHOrO Jyra (HaOmoJeHHA 26 VII 1956): 

Temn. BO3J. 

y MOUBbI B °C 


Jlyr omHHHBIE De Bi) 16,6 
Jlyr cKOHOBBIH 37 2,4 18,7 


B mHcTbax B nsonax 


YcTOHYHBOCTb KaTaJa3bl K TOBBbIMeHHIO TeMMepaTypbl MeHblUe y pacTeHult 
€ MATKUMH, He2KHbIMH JIMCTbAMH. OTO HaGJOJaOCcb, HallpHMep, IIpH cpaBHeHHH 
KsleBepa H biped (TaOu. 2). 

I]pupeyeHHble JaHHble NOKasbIBaloT elle OJHY OCOOeHHOCTh a. K.: BOSpacTa- 
HHe CTOMKOCTH KaTasla3bI K MOBbILIeHHIO TeMMepaTypbl cpeqW HA HW CHHKeHHe 
ee K BeYepy. OcoOeHHbI HHTepec IpecTaBAIOT HaOJOJeHHA Ha NOJIbINbIO 
(Artemisia tianschanica). Onu MpoBoqusuch, YTOObI MpocequTb CyllecTBOBa- 
HHe CBA3H MeK JY CTOHMKOCTbIO KaTaJia:bl K TeMMepaType H KOHKPeTHbIMH yCw10- 
BHUAMHU Cpefbl B WaCMypHyt!0, Ow AMHBYIO noroxy. ITO CBA3H HalifeHO He Opl0: 
ompeyemeHve yCIOBuH Tella WH Baru B TpaBOcToe MOKa3asl0, YTO H3MeHeEHHA 
CTOHKOCTH KaTaJla3bl K TeMNepaType NpOHCXOAHJIM Y pacCTeHHA, HAXOJUMBIUErOcA 
IPH OYeHb BbIPABHEHHOM XOJe BHELUHUX (PakTOpoOB (TeMMepatypa y MouBbI 2] ,2— 
22,8°, Hall Tpapocroem 19,4—19,8°, oTHOCHTebHaA BIaKHOCTh 69—71%). 

B TOM, UTO, HECMOTPA Ha OTCYTCTBHE MOBbILMeHHA TeMIlepaTypbl cpequ AHA, 
CTOHKOCTb KaTaJla3bI K 3TOMY (bakTOpy BCe Ke yYBeJIMYHMaCb, MOXKHO YCMOTPeTb 
TIpOABeHHe HacyleCTBeEHHO CJIO*HBUIerOcH puTMa dbepMeHTHOH JeATebHOCTH, 
IIPHCMOCOGIeHHOrO K eCTECTBeEHHOMY JAHEBHOMY XOjly BHeWIHHX YCJOBHH. Tloq- 
TBEPAKJCHHOe OOJIbIIMM KOJIMYECTBOM OTIbITOB BO38pacTaHWe CTOHKOCTH KaTa- 
Jla3bl K MOBbILUeHHIO TeMMepaTypbl CpeH JHA, HeE3aBHCHMO OT KOHKPeTHbIX yC- 
JIOBUH MOFO,bl, 10-BHMMOMY, MOXKHO CYUMTATb MpOABMeHHeM OOUeH ONOMOrHye- 
cKoli 3akoHomepHocTH. JlocTopepHocTb STOrO IipeANOJOKeHHA NOATBeEpKaeTCAa 
payom paoor B. A. Py6una c corpyquuKkamu (* °), B KOTOpbIX pa3BUBaeTCA MbICJb 
O TIpHCnOCOOHTebHOM XapakTepe JelicTBUA PepMeHTOB B 3aBHCHMOCTH OT TeM- 
mepaTypbl. 
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 Jlanpueliume 6onee jeTabHble HaOIOJeHHA OOHAPYy2KHJIM SHAaTHTeJbHYW 
yCOXKHEHHOCTh STOH, KasaBlelica Ha NepBbI B3riA] MpOCTOH 3aBHCMMOCTH. 
Bowbuiad H3MeCHYMBOCTb AHEBHOrO XOfa a. K. IPHBOAUT K TOMY, YTO HW AHHAMHKa 
CTOMKOCTH ee K MOBbILeHUIO TeMnepaTypbI TepxeT TY YETKOCTb, KOTOPaA HaOuI0- 
laslaCb IPH TpCXKpaTHbIX ONpefeseHHAX B TeYeHHeE JHA, HO MAKCHMYM CTOHKO- 
CTH cpeH JHA COXpaHsAeTca. 

B cBa3v c O6mleH WesbIO HCCIeOBaHHA ObIJIO HHTeEpeCHO BbIACHHTb, Cylile- 
CTBYIOT JIM B IPpOABJICHHAX PaCCMaTPHBaeCMOM 3aKOHOMEPHOCTH 3KOJIOrHYeCKHe 
pasmmuua. Takue pa3iH4na HaOwOasHCb, HallpHMep, B OMIbITe C repaHbioO OT 
I VIII 1955 r. (ra6n. 2). 

Ha orKpbITbIx, yulle OCBelaeMbIX HW MpOrpeBaeMbIX MeCTOOOMTAHHAX a. K. 
y TepaHu M CTOHKOCTb e€€ K MOBBIWEHHIO TeMIepaTypbl OOJIbIUe, YeEM B 3aTeHeH- 
HbIX. AHAJIOPHYHbIC IKONOTMYeCKHe pa3sIHYHA HaOwOfalHCb MU B APyrux Cuy- 
yaax. Hanmpumep, CTOMKOCTb KaTasla3bl K IOBbILMeHHIO TeMIepaTypbl Vy MOJIbIHH 
BO BJIaxKHOM MCCTOOOHTAHHH OblJia BbILUe, YEM B MeCTOOOHTaHHH CyXOM. 


Vucrutyt reorpapuu Iloctynuo 
Axayemuuw HayK CCCP 26 I 1956 
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®H3HO/JIOlH sf PACTEHHH 


M. T. HAKOJIAEBA © 


K BOMPOCY O POJIH OPrAHHYECKHX KHCJIOT 
B NPOPACTAHHH NOKOAWIAXCA CEMAH 


({]pedcmasaexo axademuxom A. JI. Kypcanosoim 14 1X 1956) 


Tlokoamwecah cemMeHa MHOrHX pacTeHHii MpopacTaioT TOMbKO TocHe Gomee 
HIM MeHee JJIMTeIbHOH CTpaTubukalul pH NOHMKeHHON Temnepatype (O—10°). 
Hecmorpa Ha MHOrOYHCIeHHble MOMbITKH BbIACHHTb POsb HU3KOli TeMMcpatypbl 
B CHATHH MOKOA CeMAH, 9TOT BOMpoc elle JaseK OT paspemlenud. CorsacHo mpey- 
CTaBJICHHAM, Pa3BHBaeMbIM B HacTosulee Bpema A. B. BuaaropemencKum (}, ”), 
MpopacTaHve MOKOAMMXCA CeMAH BbI3bIBAeTCH HAKOMJICHHeEM B TKaHAX TO] 
BJIMAHHEM XOJIOa Tak Ha3bIBaeMbIX OHOFeHHbIX CTHMYJIATOPOB, aKTHBH3HPYio- 
IHX J€ATebHOCTh (epMeHToB. IIpeynomaraeTcs, 4To NO cBoelH XHMHMYeCKOli 
ipHpoye OHH ABJIAIOTCA OpraHHYeCKHMH KuCIOTaMH. B KavecTBe JOKa3aTeJb- 
CTBa MpHBOAATCA OMbITbI NO MOBbIMIeCHHIO KayeCTBa (epMeHTOB HW yCKOPeHHI0 
pocTa MpopocTKoB Malla NO BAMAHHeM BBITAXKeK H3 OXMaKeHHbIX TKaHeli, C 
OHO CTOPOHBI, H UHCTHIX paCTBOPOB OpraHHyecKHX KHCIOT — c Apyroki (°, %, °). 
B murepaType MOXHO HaliTH OTJeJbHbIe OOUlWe yKa3aHHA Ha yCKOpeHHe Mmpo- 
pacTaHHA NMOKOAHIUXCA CeEMAH TyTeCM HaMaYHBaHHA UX B PpacTBOpax KaK OpraHH- 
qe@CKHX, Tak H HeopraHHyecKux KucioT (4, 7). OfHaKO TIpAMBIX OMBITOB 110 CTH- 
MyJIAWHH NpopacTaHuA MOKOAUIMXCA CCMAH TaKMM TlyTem oka ele HeT. Hamu 
TpeXJIETHHE NOMbITKH 3aMeHHTb HH XOTA Obl COKPaTHTb NepHO XoNOAHOH cTpa- 
THDUKAaUHH C€EMAH HECKOJIBKHX BHJOB ACeHA, OepecksieTa HW KeHa OOpadoTKOH 
HX CJlaObIMH paCTBOpaMH OpraHHyeCKHX KHCJIOT HE Jas MOJOMKUTEIbHOFO pe- 
3yibtata. K sTomy culeqyeT JO6aBuTb, YTO O COJepKaHHH UM JMHAaMUKe OpraHH- 
MeCKHX KHCJIOT B MOKOALILUXCA HW CTpaTHPHUMPOBAaHHbIX CeMeHaX HMYerO He U3- 
BeCTHO. 

B cBxa3H CO CKa3aHHbIM HaMH Obla IpeAUPHHATA MOMMbITKA BbIACHHTb 3aBH- 
CHMOCTb COCTaBa HM COJjepKaHHA B CeMeHaX OpraHHYecKHX KHCJOT OT CBOHCTB 
HM yCnoBu ctpaTHpukalun cemaH. Jia paOoTbl ObIIM BSATbI BOSYyINHO-cyxHe 
CeMeHa, MMEIONHe pasIHUHbI XapakTep MpopacTaHus: CeMeHa YeueBHLbI, Mpo- 
pacratolive pu OaronpHaATHbIX yCNIOBHAX ObICTpO HM Apy2KHO; ceMeHa KwieHa 
THHHasla, UMewlve CpaBHHTeIbHO HeryOOKHH OKO, CBASAHHbIM CO CBOH- 
CTBaMH MOKPOBOB 3apOyblllla; ceMeHa GepecKsleTa EBpomelickoro, KOTOPbIM CBOH- 
cCTBeH ruIyOOKHHM MOKOH, 3aBHCAHULMH OT COCTOAHMA 3apoOfblilia HW SHOcTHepMa. 
Ec 418 npopacTaHua ceMaH KleHa rHHHasla HH3Kaxi TeMMepatTypa He ABMACTCA 
HeOOXO_UMOH, TO ceMeHa OepecKsleTa MpOpacTaroT TOMbKO NMOcMe AIMTebHOH 
cTpaTuukaluu cHayata B Teme (2—3 mecalla IpH 15—20°), a 3aTeM Ha XO- 
moje (3—4 mecaua npu O—10°). Hapsgy c BosqyuiHo-cyXHMH CeMeHaMH HCcJe- 
JOBasIMCb Take CcemeHa (GepeckuleT), MOABepraBlunecs cTpatuuKalan B TeYeHHe 
6 mecaueB Ip pasmH4HOM TeMnepaTypHOM pexkume: 1) mpu 0O—2", 2) mpu 15— 
90° u 3) 2 mecana mpu 15—20° u 4 mecaua mp 0O—2°. B nocaequemM BapwaHTe 
Henpopociuue Hu MpopocuiMe CeMeHa aHaJIM3HPOBaJIHCb OTeJIbHO. 

Kucaorst 9kcTparupoBamuch B Teyenve 45—50 yacop 3 2 Tr abcomOTHO-cy- 
XHX pa3MeJIbUCHHbIX CEMAH OUMMCHHbIM HM OOC3BOXCHHBIM CePpHbIM a(upoM, u3- 
BuIeKaUCbh BOOM H pasyenANHch MeTOOM XpomaTorpauy Ha Oymare. Bo Bcex 
mpo6ax, 3a HCKJNOYeHHeM CeMAH KsIeHa, OJHOBPeCMeHHO OMpeesANOCb o6mee 
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cojlep2KaHve OpraHwHyecKHX KHCJIOT THTPOBaHHeM MpoObl M3, BOAHOM BbITAKK 
0,01 1 NaOH. Pa3yzenenne IpousBo,MOCb Kak Ha KpyrsblX (4HameTpom 20 cm), 
TaK H Ha JICHTOUHbIX BOCXOJAMMMX XpoMaTOrpaMMax. PacTBOpuTeJIeM CJIyKUS 
H-OYTHJIOBbIM CIIMpT, HaCbILeHHbI BOJHbIM PaCTBOPOM MypaBbHHOM KUCJIOTH, 
IIpOABUTe eM — Opomdenoun CHHMH. OnbIT NOKa3as, YTO Kpyrvible XpoMaTorpaM- 
MbI aor ObIcTpoe (2—3 aca) H BMOMHE OTYeTMMBOe pasyeeHHe KHCIOT. SarT- 
PYAHEHUA, CyIecTBYIOMIMe pH MpHMeHeHHH MeTOJa OyMaxkKHOH XpoMaTorpaun 
K HCCIeAOBaHHiO OpraHHyecKuX KHCIOT (OOpa3s0BaHHe «XBOCTOB», 3aBHCHMOCTB 
Ry OT KOHUEHTPalvH HT. J.), Obl B SHAYHTEIbHOM Mepe MpeoOuIeHb! BbIOOPOM 
NOAXOAAMIUX pasBezenuh. Jima KaxKJOM NpO6b! ObI0 NowyyeHo cBblue 10 Kpyr- 
JbIxX H 4—5 eHTOUHBIX XpomaTorpamM. IIpu ugeHTHpukKauuH KMCJIOT YYTHIBAa- 
JIOCb M1OJIOMKeHHE NATHA Kak Ha TeX,.TaK HW Ha Jpyrux xXpoMaTorpaMMax. 
Tlomumo vu3y4eHHA cocTaBa OObIUHbIX KHCJIOT KUpHOrO pAfa, Obla cyelana 
MOMbITKa HCCIeOBaTb COJepxKaHHve B CeMeHaX apOMaTHYecKkHX KuCcIOT. Ilocneg- 
HHe H3BIeKaHcb H3 asdpupa 2%-M. pacTBOPOM COJbI, BbICYIIHBaJIHCb, MepeBo- 
JMJIMCb B CBOOOJHY!IO PopMy HM XpOMaTOorpaupoBaHCh C MOMOLMI[bIO PasJIMGHbIX 
KHCJIbIX H WeJIOUHbIX pacTBOpUTeeH. Bbiio ycTaHOBsIeHO MpHCyTCTBHe BO BCeX 
MCCJI€OBaHHbIX MpO6aX CeMAH OOJbUWICETO WJIH MeHbUIerO KOJIMYCCTBA apOMaTH- 
YeCKHX KUCJIOT, HO pasqeNHTb HU HAeCHTHPULUPOBaTb UX HE yasOcb. : 


TaOamuna 1 Ta6Onunad 
| 
O6uree COJe pK aHHe Opr aHHueckKHx KHCJIOT CoctTaB Opr aHHYeCKHxX KHCJIOT B C@MeHax | 
B C@€MeHax . 


Bos3szywHo-| CrpatupunnpoBaH- 
cyxXHe ceme-} Hble CeMeHa (0epe- 


B BosfymHO-cyXux CeMeHax YeyeBHIbI H, OCOOeHHO, GepecKuleTa Cosep2xKUTCA 
HOBOJIbHO SHAUMTebHOe KOMMYECTBO OpraHHyecKHX KUCOT (Tab. 1). Y ceman 
OepeKcyleTa, NOABepraBluiNxcA B TeyeHHe 6 MeCALeB XOJOAHOM crpaTubuKauun, 
yBeJIMICHHA COJepxXaHHA OPraHHYeCKHX KUCJIOT He MpOHs0w0. B TO Ke BpeMsA 
Telllad CTpaTupukaluA BbIsBaJla 3aMeTHOe yBeIMYeHHe UX KOHYeCTBa. Coyep- 
Kae OpraHHyecKuX KUCJIOT B CeMeHAaX, MpOWeMWUX CTpaTHpUukKalMlo Mpu me 
PeMeHHOM TeMIepaTypHOM pe?KHMe HW BbILUeAWHX H3 COCTOAHHA NOKOA, ObIOl 
JIMU1b HEMHOFHM BBIIUe, YM B CeMeHaX, NOABepraBlUHXCA TOJbKO TeNMOM CTpaTH- 
(bukalun. | 

Coctap OpraHHweckuX KHCOT B CeMeHaX, KaK MOKasayiH pesy/bTaTbl Xpoma- 
yrorpapun (puc. | uv 2 u ra6n. 2), He oTMMYaeTCH OOMbUIMM pasHoo6pasnHeM. 
‘B BosyuwHO-cyxXux CeMeHaX KJeHa OblIO yCTaHOBJIeHO BCero 3 KHCJOTHI, yeue- 
BHbI H OepecksleTa — 5; B cemeHax OepeckyleTa, NOABepraBlUuHXcA cTpaTHpuKa- 
UHH B Tele H Mp NepeMeHHOM TeMMepaTYPHOM pexXHMe, B pesyIbTaTe pa3ye- 
Jie@HHA ObIIO OOHapy2KeHO 6 NATeH KUCIOT. HasBaHHe KUCJIOTHI, He BbIXOJMBIUeH 
M3 MCXOHOTO NATHA, a TAKE KHCOTHI, YA KOTOPOli Ry HaXOMUTCA B Ipeyenax 
0,19—0,28, He ycTaHoBneno. Bpiyjenenne maBemeBoll KUCJIOTHI Sara 
YCJIOBHO, BCIeACTBHe TOrO, YTO ee NOMOKeHHe Ha XpOMATOrpaMMe 4pesBbIuaiiH : 
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CHIbHO MCHACTCH OT KOHUCHTPallMH B HCXOAHOM THe, a HanuuNe GonbUOrO 
4XBOCTa» 3aTPYHAeT OmpeyeneHHe Ry. BnomHe HOCTOBEPHO HAeHTHPHUMPOBaHbI 
HATHA JIMMOHHOH, AOMOWHOK MU sHTapHol KucaoT. B BO3JIYIUHO-CyXHX CeMeHax 
JeveBHUbl HMeeTCH sOI0UHad* WH AHTapHad KHCJOTHI, HO HeT — MMOHHOil. 
B cemeHaX KsleHa rHHHada eCTb HMOHHaA AOMOUHAA, HO HET AHTapHOH KHC- 
foTbl. B cemenax GepecksleTa oTcyTcrByer s60uHad KuCnOTa. OnBIT TOK a3bl- 
BaeT, 4YTO MpHMeHeHHe OHOH XOJIOAHOH cTpaTupuKalHH He cmocoOcTByeT ee 
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Puc. 1. PesyabraTbl pasqeneHHa opranMyuecKux KHC- 
JIOT C€MAH Ha KPYyrvioH XpoMaTorpamMMe (Ry cpeqHuu 


u3 11 onpegzenenuit): 7 — BosayuHo-cyxue cemena, 

IJ — cemeua Gepeckseta nocse pasIH4HOH CTpaTH@UuKa- 

HH; @ — WaBeeBad KuCcIOTa, 6 — BHHHAaA, 6 — JIH- 
MOHHAA, 2 — AONOUHAaA, O — AHTapHaa 


oOpa30BaHHlo B cemMeHaX. SON04HaA KHCJIOTa NOABAAeCTCA B CeMeHax Gepeckule- 
Ta OJ| BIMAHHeEM KaK TlepeMeHHOrO TemMepaTypHoro pexKuMa MpeynoceBHoki 
MOJTOTOBKH, TaK HW B pesyJIbTaTe OAHOM Tenvioh crpaTu@uKauuy. 

TakuM O6pa30M, MbI BHHM, YTO KOHUCHTPalluA WH COCTaB OpraHHyecKHX KHC- 
JOT UCHbITHIBAIOT OJMHAKOBbIe U3MCHCHHA KaK TO], BIIMAHHEM HOPMAJIbHOH CTpa- 
TuDuKauHH, OOecneyHBalolleH MpopacTaHHe, Tak H B pe3yJIbTaTe BO3JeHCTBUA 
OHOH Tensoh crpaTupuKalHu, He AOCTATOUHOH AIA HapylWweHHA NOKOA CeMaH. 
B To ke BpeMaA MpHMeHeHHe TOJIbKO XOJIOQHOH CTpaTHPUuKAaLUHU He cnocoOcTByeT 
HH NOABJCHHIO AOJOUHOH KHCJIOTbI, HH YBeJIMYeHHIO OOMIerO COsepKaHHA KHC- 
NOT. 

IIpeqimectByromne ucceqoBaHHA CUsHOOrMH NpopacraHuaA ceMsaH Oepe- 
cKyleTa MOKa3aIH, YTO BO BpeMA Tellworo MepHoa cTpaTupukaunH B CeMeHH 
HauHHaeTca pocT 3apoypiua. II]pu STOM cemMA yBeJIMUMBaeTCA B pasMepe, H KO- 
*Kypa ero JonaeTcs (ceMeHa KOTKPbIBalOTCA»). Takue ceMeHa 6e3 nocnexywilero 
BO3JICHCTBHA NOHW2KeHHOH TeMnepaTypoH mpopacTu HecnocoOubl. Hayao pocta 
3apOblllla ABJIAeTCA HeEOOXOAHMBIM yCJIOBHeM S*pPeKTHBHOCTH NocweLyrollero 
Jlelictpua xosofa. IIpu HusKou TemMMepatype pocT 3apofbllla B CcemeHax Oepe- 


* TlonomeHHe -6OUHOM KHCJIOThI Ha XPOMATOrPaMMaX Ce€MAH YeCYCBHIIbI CHJIbHO CUBHHYTO 
BCJICACTBHE MaJIOH KOHUEHTpalHu ee B mpooe. 
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cksleTa epporelickoro He HaYHHaeTCA, OSTOMY OHH He MOPYT BbIMTH W3 COCTOAHHA 
NOKOM B YCJOBHAX TOKO XOMOAHOM crpaTupuKayuH. B HaliemM ombiTe ceMeHa 
9Toro BapHaHnta crpaTupuKallun 3a 6 MecaleB AaxKe «He OTKPBHIIHCb», poles 
[He TObKO TeIWIy!O N@ITOTOBKY — <OTKPbIIHCb», HO He MpopacTamH. Cemena, 
mpowesume crpaTupduKkaluro 
IIpH mepeMeHHOoH Temleparty- 
pe, OblIH BCe «OTKPbITbm H 
IIpH MCibITaHHH BTele Aan 
56% BCXOJOB. 

IloaBmeHue B CeMeHaXx 
GepeckyieTa AOJOUHOH KUC- 
JIOThI H OOWee yBeHYeHHe 
cojlepKaHud OpraHHyecKux 
KHCJIOT, HECOMHEHHO, BBISBI- 
BaeTCAH HayaJiOM pocTa 3apo- 
Wiblllla CeMeHH H He 3aBMCHT 
OT JleHicTBHA HH3KOH Temme- 
patypbl. Ha ocHopaHHu T0- 
JYYeHHBIX HaMH JaHHbIx 
MOKHO peymomaraTb, TO 
u yBelHyeHHe THTpPyeMor 
KHCJIOTHOCTH, HeOJHOKPaTHO 
HaOsroqaBuieecH BO BPeMA 
XOJIOMHOH  cTpaTupuKkalluu 
C€MAH pa3JIHUHbIX pacTeHHh 
(o>, 8 Mi a Ap) ee 
BbI3bIBaeTCA HavaJIOM POCTO- 
BbIX I[polWeccoB 3apogpiiua, 
a He cneyuduyeckHmM jeH- 
CTBHeM HH3KOH Temnepartypbl. 
Tem Oonee, uTo MnemMHOH 
(°, 1°) yOequTesIbHO NoKa3awa, 
UTO 3aPOJbILIM OOJIbIIMHCTBA 
TIOKOAMLHXCA CeMAH cioco6- 


Bosbywno-cyxue 0-2 
HbI K HeKOTOPOMy pocrTy, 


He3aBHCHMO OT JeHCTBHA XxO- 
Puc. 2. Pesybratbl pasqeneHia OpraHWyecKHX KHCJIOT 
CeMAH Ha BOCXOJAueH XpOMaTOrpaMMe (3HaYeHHA Ry = joa. 
cpemune u3 4—5 onpeyenenuit) Takum o6pa30M, Ipose- 
JeHHbIe HCCIeqOBaHHA He 
NOTBepKAalor NpeAnoorx*Ke- 
HHA O TOM, YTO MpopacTaHve MOKOALLMXCA CeMAH Oj BIIMAHHEM XOWIOJa BbI- 
3bIBaeCTCH HAaKONJICHHeM OpraHwdecKuxX KuCOT. HeckobKO 6omee BbICOKOe CO- 
Aep2xkanve MOcJeqHHX B CeMeHaXx OepeckKyleTa, NOABepraBlIUXCA HE TOJIbKO OJ- 
HOH TelIoH, HO MH XOJOMHOM cTpaTHbuKkaluu, upeycraBiser cobol aBleHHe 
BTOPHYHOrO NopsAKa WH CBA8AHO C YCHJIEHHeEM pOCTa 3apOjbIIIa B pesysbTaTe 
CTHMYJIMpytollero JelCTBHA NMOHWKeHHOH TeMMepaTypbh. 
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UMTHPOBAHHAS JIMTEPATYPA 


1A. B. Baaropemeuckuit, Tp. Ia. Bor. cana, 3, I (1958). 7A. B. Buag 
ropemeuckuu, IIpupoga, 7, 43 (1955). 2A. B. Buaaropemencxaun, 
A. 10. Konorpusosa, JAH, 48, N 6 (1945). 40. BuKo B, Ilnoq00Bo0nIH. xos3., 
8, 50 (1935).. ° T. B. Bo6auxKkosa, Tp. In. Bor. cana, 2,95 (1951). ¢& JI. A. X p u- 
ctesa, Hoxn. BACXHWJ, 7, 29 (1948). *7S. Eckerson, Bot. Gaz., 55, 286 (1913). 
°F. Flemion, Contr. Boyce-Thomps. Inst., 5, 143 (1933). ® F. Flemio n, ‘Contr 
Boyce-Thomps. Inst., 9, 339 (1938). 39 F. Flemion, Contr. Boyce-Thomps. Inst., 11, 
455 (1941). 44 P. A. Pack, Bot. Gaz., 72, 139(1921). DP. A. Stoke s, Ann. Bot., 
Ne'S:, 175,165,157 (1953); 
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PH3HOJIOTH $1 PACTEHHH 


C. WH. NMAWIKAPb 


BOSPACTHbIE H3MEHEHHS COJEPKAHHS EHOJIBHbIX 
COEJMHEHHH HW PACIPEJEJIEHHE UX 10 OPFTAHAM 
PACTEHHS KAPTO®EJA 


(ITpedcmasreno axademuxom A. JI. Kypcanosoim 14 1X 1956) 


. PadoTbl, Kacalolulvecsd ucceqoBaHnit PenOMbHBIX COeqHHeHHIi y Solanum 
tuberosum, ropopsT 06 yyacTun STO rpytnbl BellecTB B MexaHu3Me ycToli4H- 
BOCTH pacTeHHH kKapTodeA K pa3IHYHbIM 3a6oreBaHusM (1°). B muTepatype 
OTCYTCTBYIOT JIaHHble O PacipeeJIeHHH PeHOJIbHbIX COeHHEHHH 10 OTAeJIbHbIM 
OpraHaM KapTodea, BOSpacTHOH JHHAaMHKe WX COJlepxKaHHA UW KayeCTBeHHO! 
UpHpoye. Bmecte c TeM Take HCCeAOBaHHA JOJNKHbI MpHOIM3HTb K paspelle- 
HHO BOIpoca O reHesHce HW PusHOJOrHYeCKOH POH NOMHPeHOJIDHBIX COeMHeHHIi 
y KapTodes. 

B HacTosmel padoTe KONMYeCTBeEHHOe COJepKaHHe CPeHOJIbHBIX COeMHEHHIi 
(10 cbpakUHAM) ONpeyera0cb THTPOBaHHeM MepMaHraHaTOM KaJIMA B IpucyT- 
CTBHH HHHroKapMuuHa (7). [IpHMeHABLIHeCA MepecueTHbIe KOSGpUUHEHTLI THTPO- 
BaHHA Ob CIE AYIOULHMH: JIA BOJHOPacTBOpUMOH dpakuHH 5,82, JA men0y- 
HOpacTBopuMoli dpakuuH 11,64 u za spupopacTBopuMmol dpakuuH 2,0. 

MartepHaJioM JIA aHal3a CJlyKWIH pOcTKH KiyOHel KapTodea 5-, 10-, 
13- u 21-qHeBHOrO BO3pacTa, BbIpallleHHble B AW[HKaX Ha CM€CH TIOYBbI HW WecKka 
(3:1), a Takxke pasH4Hble Opranbl pacTeHuit KapTodens, BbIpallleHHbIX Ha 
OJIEBOM y4acTKe TIpH HOPMaJIbHOH arpoTeXHHKe B TeYeHHe BereTalHOHHbIX 
mepHoyosp 1954 wu 1955 rr. 

Cogep2kaHue (beHOJIbHbIX BeLLeCTB (BOAHOpacTBOpHMad (ppakIHA) B pocTKax 
KapToeJia C BO3paCTOM CHHKaJIOCb, 4 HMe€HHO (B Mr %): 


5eqHeBHble 10-—HeBHbIe 13-—HeBHBIe 241-HeBHBIC 


Copt Baue 491 ,0 191,5 135 ,9 81,7 
Copt Ipentumapxk 687,5 200,0 414,0 40,4 


JlaHHple 0 BO3PaCTHbIX H3MeHEHHAX B COjepKaHHH (PeHOJIbHbIX BeL[eCTB B 
STICIbHBIX OpraHaX KapTodeA mpuBeyenbl B Tad. |. 

Kak BHAHO 3 JaHHbIX, IpHBeeCHHbIX B TAO. 1, HaOOaeTCA 3aMeTHOe YMeHb- 
MeHHE KOJIHYCCTBA (PEHOJIBHBIX BELI[ECTB B CPOPMUPOBAaBIUUXCA KYOHAX M10 cpaB- 
HeHHIO C 3€4UaTOUHbIMH KyOeHbKaMH. Bowree ca6o0e CcHHKeHHe KOMHYeCTBa de- 
JOJIBHBIX BelIeCTB C BO3PaCTOM PacTeHHA OTMeYeHO B CTOJOHAaX. B swHcTbsAX, 
TaOOOPOT, KOJIMYeCTBO (PeHOJIDHbIX COeAHHEHHM HeYKJIOHHO BOSpacTaeT B TeyeHHe 
3ereTallnuu. Takoe Ke HallpaBseHve BOSPaCTHEIX H3MeHeHHH MpHcylle M CTeOAM. 
Cojlep»Kanve (PeHOJBbHBIX COeMHEHHH B KOPHAX KapTOedA Nep2UTCA MOUTH Ha 
HOM YpOBHe B TeYeHHe Bcero nepHoya BereTalluH. B oTmMyHe OT APyrUx opra- 
10B, B KOPHAX MpeoO/laqaeT WesOyHOpacTBopuMad *pakiuA PeHOMbHbIX Be- 
IeCTB. ; 

OrjesbHbIe OpraHbl pacTeHud KapTodesA 3aMeTHO OTMMUAIOTCA [pyr OT Apyra 
10 COep2XanHio (eHOJIBUbIX COeqUHEHUM (Tab. 2). HanOonee GoraTbM (peHOVIb- 
IbIMH BeleCTBAMH OpraHOM KapTodea ABHIOTCH WHCTbAH. [JomuMo BoyHOpa- 
-TBOPHMOL (PpakUHH B HHX TIPHCyTCTByeT TakxKe SpupopacTBOpHMadA HU WleNOUHO~ 
JaCTBOpUMad (bpakund. SaMeTHEIM KOJIMYeCTBOM (PeHOJIHIX BeLICCTB OTJIH- 
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Ta6nuna 1 


Usmenenne cojepKaHusd eHOMbHEIX Coe HHEHHA B pacTeHHAX KapTodesa B TeYecHHe 
BereTallHH (B Mr% Ha CbIpou Bec) 


\ = 
Geo. putas 
TlepHoq B3ATHA Uactb pacte- | PpaxK- ee ee 
mp6 eA eae BoabTMaH Kapuea CraxaHOBCK ul OxTsxOpb 
— B 252,0 485 ,0 284,0 305, 0) | 
ie sea Spt 13°91370,4 24 os, 20.4 462,54) 18,6 (382, 5. 
Ip | 104,2 129, 0 158,41 58,9 
B 463 ,0 600 ,0 B70) Soleo 
el ahs aiik Sp GA abet 94°1\770,4 19,7} 490, 19,7 \5 79am 
iLp | 235;0f. 146.0)’ (1540 168.0 
Cre6u Bp Ar oll 0,0 15,4 2S AO 
CTOJIOHbI Bp 40,2 19°8) Bae oe : 
Kopuu B 34,6\ 5 a 7,5 59) 149.68 
i ie 1167 0f10.6 9875 f118,31492/0f1°7)? | 110, 0/1428 
JI B 612,0 6030 518,0 470,0) | } 
vee a 3p DAT IO 93, $2/824,99 29, 816959 20'8 1655, 
Ip | 153.8 198, 0) 1481 164.3} 
Cre6u Bp *.34,0 18,6 46,0 30,6 
CTOJIOHbI Bp 26,5 24,4 27,4 43,4 
SauaTounpie| Bp 12550 85,5 123 ,0 150,0 
KJly 6CHDKU ‘ 
Kay6uu Bp 9,61 8,15 igs ie 
Kopuu Bp 37,9 oe ; \ = req 
. Tip | 89,9f1278) 79’5ytt2.4) 9576 f442>9 | 119'g (tO e 
Hayao ormupa-| JIucrpa Bp /|1001,0 fol 0 647-055 687,0. — 
HAA OOTBEI Sp* | 38,60 30,0 18,9 21,5 
IL.p He ONnpesemaiacb y 
SauaTounpie| Bp 114,3 — 87,9 96 ,0 
KJly OCHbKH 
Tna3ku Bp 80,8 | 43,05 kat al ede 
oe 6 54,8 37,0\ 
Kopxu Bp 37,9 457 E AO 
Lip | 107/9f449+8) 434704198) 7) 195;7 4180.5) 41070 f th 
Co3pepanne Sauatounpie| Bp PS) i 38,9 — 02,0 
Kly One Kay 6eHbKH ; 
Tnasku Bp 24,49 00,9 74,0 43) 
Kuly6HeH 


Npumewanue. Bp— Boguopactsopumas, Op—asbupopactsopumaa u_ Ip — me- 
JOUHOpacTBOpHMad (pakwHH. 


_ * Opaxuns, pacTeopuMasd B oPHpe MPH HSBIeYeHHH H3 BOLHOM BBITAXKKH. 
** TLejounopacTBopuMad @pakIua BCTpeyaeTcA MspeyKa HM B He3HAYHTeMbHBIX KOJH- 
yecTBAaX. 


YalOTCA MOJIO[bIe POCTKH H 3ayaTOUHbIe (MONOAbIe) KTyOeHbKU. CToJOHbI, ccbop- 
MUpOBaBlueca KYOHH (OCOOeHHO B KOHUe BereTaluv) u cTe6uH, HallpOTHB, 
OUeHb OeAHbI PeHOJIbHBIMH BellleCTBaMH. ; 

IIpu mpopactaHuu Ki1yOnel KapTodesA B TeEMHOTE B MOJIObIX pOCTKAX TOAB- 
JIAIOTCH 3HAYHTEJIbHBIC KOJIMYECTBA (PeHOJIbHBIX CoequHeHHH. Ha sTOM OCHOBa- 
HHM MOAXKHO TpefnOJiaraTb, YTO PeHOJIbHbIe BelleCTBa KapTotesA OOpasylorcs 
HE HeMOCpeACTBeHHO B Npouecce dorocunTesa, a MyTeCM BTOPHYHOTO CHHTe3a 
(BO3MOXKHO H3 CaxapoB), Kak 9TO JOKa3aHO ANA NonucbeHoOmOB Apyrux pacreHui 
(*, °). C apyrol cropoubl, Hapacranve KomMYeCTBa PeHOMbHbIX BeLIeCTB B UCTe 
C BOSpacTOM pacTeHHA M HHYTOKHOe COsepKanve HX B MPOBOAAMX NyTAX 
(cTeOu1AX M TlaBHbIX XWJIKaX JIMCTa) TOBOpsAT 06 OTCYTCTBHH nepesBHxKeHHA 
STOH TPyNMbl BeWIECTB H3 JIMCTbeEB B MOJ3eCMHbIC OpraHbl H O CaMOCTOATEJIbHOM 
CHHTe3HpOBaHHH CeHOJIbHbIX COCAHHEHHA OTJCJIbHbIMH OpranaMH KapTodesa. 
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Ecau B pocTKax H KIYOHAX KapToesA HHTeHCHBHOe OOpasoBanHe cpeHosb- 
IX COCHHEHHH NPHypOweHO kK HaHOoulee MOMOAOMY HX BOSpacTy, 6yy4H OUe- 
MHO CBA3AHO C YCHJICHHbIMH POCTOBbIMH MpolleccaMH, TO B JIMCTbAX KOWIMYe- 
TBO (PEHOMHHIX COCMHEHHH BOspacTaeT B TeYeHHe BereTalHUH, KoppesupyAl 
€M CaMbIM C IIpOleccaMH CTapeHHA JIMCTbeB (B TMOKEJTEBLIHX JIMCThAX KOVIM- 
€CTBO BOJHOpaCTBOPHMBbIX (eHOJIOB elle Goslee BOSpacraer). 

_ _Heoqunakopoe pacnpeyesienue beHOMbHBIX BeILeCTB Hi pasiMuHad Halpas- 
(CHHOCTb HX BO3paCTHOH AMHAMHKH B OTJCIbHbIX OpraHaX MO3BOJIACT CUHTATb, 
TO B pa3JIMUHbIX OpraHax 
acTeHHH KapTodema (be- 
[OJIbHbIe COCMHEHHA Hp ator 
ie OMUHAKOBy!O pos. PacnpenesenHe (beHOMbHBIX coe qHHeHHi moO opraHaM 
Ee NyTH K nlogHanuio pacTeHux KapTopesn (B mr% Ha cbIpol Bec) 


IM3HONOrHYecKOH pom de- — 


Ta6Omuma 2 


a PpakiuH 
[OJIbHbIX COe@HHEHHH B Kap- swigg 
odee BaxKHOe 3HayeHHe Pie BoaHopactBd- | sdupopac- | Diete nny 
[pHOOpetaeT HW3yyeHHe Ka- aes ie ite dee 
leCTBeHHOH =X TIpHpoypl. 

STOH CBA3H HHTepeCHO OT- Kay6uu Que) 0 0 
f€THTb, UYTO BbITAHKKH H3- [ynasxu Kry6ueli 20—80 0) 0) 
HHOOOTO OpraHa pacTeHHaA 3ayatTounpie  Kay- 
capTodesid He JaloT Xapak- Denke — 0 ° 
ePTOP i fy, te _  PocTkH 5-2HeBHbIe 420—700 0 0 
: p A TE SAY. Poctku 21-zHeBHbIe] 50—80 0 0 
JHJIBHBIX BeMLeCTB» peakWHH Crosonn 20—65 0 0—15 
CaKICHHA pasOaBeHHorO Cre6iH 0—60 0 0—5 
yaCTBOPa 2KeATHHBI. Hela oe hae ro 

3 a: 

Onpeyenaa cofepxKanve grog 130 0 0 
‘HAPOKCHJIBHBIX YTpynll O0- Kopux 20—70 0 | 70—190 
IMPeHOJIOB *Kee3soTapTpatT-  ———__— 
ibIM p€aKTHBOM TIpu pa3u1Hy- * Oouapy2xena NIpH HSBJIEYeCHHH H3 BOJHOK BbITH2KKH 


TbLX pH KOJIOP HME€Tp Hye- TOJIbBKO B JINCTbAX H IBeTKaxX. 

‘KUM MeTogom A. JI. Kyp- 

‘aHoBa HW M. H. 3anmpomerosa (!°), MbI OOHapyKUWJIH, UTO BOJHbIC BbITAXKKH 
13 JIHCTb€B, I[BETKOB, POCTKOB H KJIYOHeEH KapTodeA COfepKaT TOKO 
IMpOKaTeXHHOBble FTHAPOKCHJIbI H He COAepxXaT MOMHPeHOJIOB C PAAOBbIM paciio- 
1omwKeHHeM —OH-rpynnu. IIpu stoM HHTCHCHBHOCTb OKpallMBaHHA BbITAKEK OT 
jOOaBJICHHA KesMesOTapTpaTHOrO peakTHBa (Tak 2%Ke Kak H Np peakWHH Ha XJIOp- 
10e 2Kesle30 C NOABJIEHHEM 3e/IeHOH OKPaCKH) MOJIHOCTbIO KOppesupyeT C MaH- 
IbIMU COJepKaHHA PeHOJIbHbIX COCEAMHEHHH, MIpHBeeHHbIMH B Tad. 2. Boyupie 
Ke BbITSXKKM H3 KOPHeH KapTotbesA OTMMUAIOTCA MOJIHbIM OTCYTCTBHeM Tosne- 
IOJIbHBIX TH] POKCHJIOB, TaK %Ke KaK HM OTPHIaTeJbHOM peakuMeH Ha XJOpHoe 
KETC3O. . 

B HacTosmee BpeMA HaMH MpOBOJATCA JlabHelmMe UCcIeqOBaHHA Kaye- 
TBEHHOrO COCTaBa NOMHMeHOIOB OTIeJIbHbIX OPraHOB H TKaHeli pacTeHuli Kap- 
octpesI1, YTO JOJMKHO MPOJIMTb CBET Ha pa3sJIHYHY!O PUSHOJIOFHYeCKYIO POJIb STHX 
3eLNIECTB B pa3JIHUHbIX OpraHax KapTowea. 


Beecow3Had HaydHO-HCC/eAOBaTeIbCKaAd Ilocrynuio 
CTaHWMA MO paky KapTomeia 6 II 1956 
UepxHosupl 


WHTUPOBAHHAS JIATEPATYPA 


1J. Dufrénoy, 10-e Congrés Jnternat. d’Horticulture, Paris, 94, 1932. ? G.Meyer, 
\rb. aus d. Biol. Reichsanst. fiir Land- und Forstwirtschaft, 28,97(1940). °C. M. Ipo- 
¢o mes, Buoxumua Kaptobens, M.— JI.,1947. *bB. A. Py6Oun, E. B. Apuuxos- 
Kaa, T. A. IIpockypuuxkosa, Buoxumna, 12, 2, 141 (1947), ®G Johnson, 
}- Schaal, Science, 115, 2997, 627 (1952). ® P. E. Coxonosexkaa, C6opn. pa- 
or. Mucr. npuKa. 3002. u butonatou., B.2,110(1953). * A. JI. Ky pcanos, Buoxumns, 
3, 312 (1941). 8A. JI Kypcauos, Cunres uw mpespaleHHA AYOUJIbHBIX BeLLeCTB 
yalinom pactenuu, M., 1952. %® E. Nick, Die Pharmazie, H. 11, 8, 940 (1953). 
A. Jl. Kypcauos, M.H. 3anpomertos, Buoxumms, 14, 5, 467 (1949). 
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PH3ZHOJIOTHA 


} 


3. H. BAPIOKOBA 


OB YCJIOBHbIX JIbIXATEJIbBHbIX PE®JIEKCAX YEJIOBEKA 
(ITpedcmaeazeno axademuxom A. JI. Cneparncxum 31 V 1956) 


Hecmotpa Ha Hamuve psa pador, B KOTOpbIX yCTaHOBJeH (PakT yCJIOBHO- 
pedseKTOPHOTO H3MCHEHHA AbIXaTeMbHOM cdbyHKunH (**), Hsy4eHHe yCJIOBHbIX 
[bIXATEIbHBIX pedleKCcOB 30poBoro YesOBeKa MOUTH He mpoBoAuTca. Mmerrcs 
JIMLIb EMHMUHbIe padoTel (*, °), B KOTOPbIX H3yYaJICH IIPAMOH, a He COMYTCTBYyIO- 
IM [bIXaTeJIbHbIN pedeKc YesOBeKa IPH NOAKpenJIeHHH a9BKaTHbIM 3alla~ 
XOBbIM paspaxuTeJieM C Y4eTOM JbIXaTeJIbHbIX peaKUMH pH mHeiMorpaduye- 
cCKOH 3anvcn. O6ulee 3akIOUeHHe O 3HaYeHHH UX, CedaHHOe aBTOPaMH yKa3aH- 
HbIX paOOT, B OCHOBHOM CBOJMTCA K TOMY, UTO JbIXaTeJIbHbIM AKT — 9TO BeCbMa 
TOHKHM WOKa3aTesb MIpoleccoB, MpoOTeKa‘woulHx B WeHTpaJIbHOH HepBHOH CH- 
CTeMe, CIOCOOHbIM OTpa3sHTb BCe H3MCHEHHA, KOTOPble IIPOHCXOAAT Kak BO BHYT- 
peHHeH, TaK HM BO BHeLIHeH cpeye OpraHH3ma. 

YuNTbIBAA BaXKHY!O MHTEPpaTHBHY!O POJIb [bIXaTeJIbHOH (PYHKUMH, MOXKHO 
NIpeAMONOKUTb, YTO HCMOMbZOBaHHeE HMCHHO STO POpMbI YCJIOBHbIX pedpseKcoB 
IpH W3yYeHHH pasJIMUHbIX BOMPOCOB BbICLIeCH HepBHOH JeATeMbHOCTH YeMOBeKa 
okaxketca adpdpeKTHBHbIM. HecoMHeHHO, OCOOylo0 3HaYHMOCTb TakHe HccuJIeqo- 
BaHHA MOryT HMeTb IPH paspelieHHH MHOFHX BOMpOCOB IpaKTHKH, CBA3aHHOU 
C pa3IMYHbIMH BHaMH JeATeMbHOCTH YesOBeKa (TpyqOBad, cllopTHBHas) (* 8), 

Hacrosiijad paoota Oblwia mpoBeyleHa C UebIO H3yYYeHHA MPAMbIX YCJIOBHBIX, 
JIbIXaTeJIbHBIX pedJIeKCOB y 3J0poBOoro B3pocoro YesOBeKa. Tak Kak J{bIxXa- 
TeJIbHad PYHKUNA HaXOJUTCA NOM peryAuveH AByX M€XaHH3MOB: KOPKOBO-IIOJ- 
KOpKOBOrO H Me€XaHH3Ma MPOH3BOJIbHOH peryJIAHH CO BTOpoh CHrHaJIbHOH 
CHCTeMbI, TO IpeCTaBAJIOCb HHTe€PeCHbIM IIPOBeCTH CPaBHUTeJIbHbIe MCCweO- 
BaHMA [bIXaTebHBIX pePsEKCOB, OOpas0BaHHbIX Kak C NepBOli, Tak H CO BTOpolt - 
CHIHaJIbHbIX CHCTeM. 

C sToH WeNbiO BbIPaOaTbIBAIHCh CJleyIOUlWe BUI YCJIOBHBIX pedbJIeKCoB: 
1) ycnoBHO-GesyCJIOBHble [bIXATeJIbHbIe PedeKChI COOPOHUTeEAbHOTO XapakTepa 
(I cepus); 2) ycuIOBHO-ycJOBHbIe, IPH peyeBOM NOKpeneHuu, CHrHaNMsupylo- 
ileM H3MeHeHve JbixXanus (II cepus); 3) ycOBHO-ycOBHble Cue JOBbIe, IpU peye- 
BOM IOJ{KpelJIeHHH, HallpaBJIGHHOM Ha OXHBJIEHHE CJleqOB TepeHeceHHol (bu- 
3uueckoH Harpysku (III cepua). ; 

OnbiTbI IpoBOAMIHCb Ha CHOpTCMeHaXx-JlerkKoaTueTaXx. . 

B I cepuu OnbiToB MOO%KUTeMbHbIC YCOBHbIC pedIeKCbl BbIPAbaTbIBaJIHCb 
Ha TOH YHUBepcadbHoro renepaTopa B 400 ru (7-40), a quddepenmupoBKa K- 
Hemy Ha TOH B 800 ru (7-80), Ho_KpenseHHeM cy KU 3amax amMuaka. HarKa-— 
THEM pe3HHOBOrO OaJOHa BOSAYX MponyckKasica yepes 30 % -f{ pacrBop amMuaKa — 
HM WOfaBaIcad K HOCy HCMbITyeMOro Yepes cielHabHO 3akpelJIeHHy!O y HOCa 
Kaloo. BaaroqapaA HasWunio B CHCTeMe TpexXOJOBOrO KpaHa Mbl MOTH T10- 
CTyIWIeHHe aMMHaKa HayMHaTb M NpeKpalllaTh MrHoBenHO. J[bixanne perucTpH- 
POBaJlOCb IYTe€M MHEBMATHYeCKOH Mepefayn [bIXATebHbIX IBWKeCHHH Ha JeHTY 
kumorpada. Besycopubit pedleKc BbipaxkaJicd MOUTH y BCeX UCHBbITYeMbIX B 
NOWHOH 3aepxKke J[bIXAaHHA WH B CTYMeHYaTOM 3aMeyIeHHOM BbIxoye. Kak 
MpaBMlO, YCMOBHBIM pe/leKc MOBTOpA Oe3yCMOBHbIM WM BbIPaxKasIcA B 3aylepxKKe | 
J\bIXaHHA. 
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IIpeacraBiennas Ha prc. | HanGouee Tunw4HaA (OpMa YCJIOBHOTO JIbIXaTeJIb- 
loro pediekca MOXKeT ObITb OlleHeHa Kak OMONOrHueCcKH leJlecooOpa3Ham,. Tak. 
‘aK IPH STOM peaKI\HA HanpaBlleHa Ha OrpaHwyeHve JelicTBHA HerpHATHOTO 
oTBepraemoro) pasApakuteisa. JIMmb y ucnbiryemoro (E. dll.) Kak 6esycuoB- 
ibIH, TaK H YCJIOBHbIM PeeKChI BbIPAK ANC B Pe3KOM YCHJEHHH HM Ha OTIeJIb- 
ibIX (asax B YrYOeHHH AbIXaHHA. Takasd peakUMA MO2KeT OLHUBATLCA Kak 
HOJIOTHYECKH HElelecooOpasHad, Tak Kak OHA He HallpaB/leHa Ha OTCTpaHeHHe 
T HEMPHATHOTO, Pasqpaxaiollero areHTa HW MO CylleCTBy He HOCHT O6OpoHH- 
‘€JIbHOrO XapakTepa. Bosyelicraus Ha BTOpylo CHrHaJIbHYy! CHCTeMy 3TOrO HC- 
IBITYEMOrO C HesIbIO H3MCHHTb XapakTep JbIXaTeJIbHOFO pedbleKCa NaBasH JIMUIb 
(PaTKOBPeMeHHBIM Sex. JLuddepenuuposka y ucnpiryeworo E. IL. raxxe ne 
OpasoBaslacb, XOTH HeMOAKpenJeHHbIi TOH OBIT lipHmMeveH cppue 100 pas. 


Se ee Bone ee eee 


LULL 
8 4 


Puc. 1. Cpepxy Buns: MHelimorpamMa, OTMeTKa JlelicTBUst ycOBHOTO 
Pa3sqpaxKuTeA, OTMeTKa JelcTBHA uddepeHuHpoBKH, OTMeTKa 
HeHiCTBHA Oe3yCJIOBHOTO pa3sipaxuTeA, OTMeTKa BpemeHH. Ha 
MHeEHMOrpaMMe BHJe€H YCJIOBHbIM JbIxXaTesIbHbILi pedeKc (p?*) Ha 
T-40 (400 ru) H NomHOe oTcyTcTBHe H3MeHeHHH bIxXaHHa (p?) Ha 
Auppepesuupowounpit ToH 80 (800 ru) 


Peyepoe Bo3jelicrpve* c nebo ycKopeHua O6pasoBanua juddepenuupoBKu 
UMeJIO KPaTKOBpeMeHHbI sdektT. UTo xe KacaeTcH OOpas0BaHuA Aupepenun- 
POBKH Y APYrHX HCHbITYeMbIX, TO OHA BbIPaOaTHIBaslacb Nocie 1—3 npumMeHeHHit 
HENOAKPenJIeHHOTO TOHAa. ; 

Auasv3 XapakTepa JbIXaTeJIbHbIX peakUHH, KaK Oe3YCMOBHBIX, TaK H YCJIOB- 
HbIX, OSBOJIACT BbICKAa3aTb Cle yroulee COOOparKeHHe; CCIM paCCMaTPHBAaTb OTBET- 
Hble, IIPOH3BOJIbHOrO XapakTepa PeaKIHH YeJIOBeKa C TOUKH 3peHHA SBOJIOWMOH- 
HOro CTaHOBJIeCHHA PYHKIMH, a TakKe C YYETOM HHUBUAyasbHOrO OMNbITA, TO MOXK- 
HO B H3BeCTHOH CTeneHH MO XapakTepy STHX peak CyMTb O TOM, B KaKOli Mepe 
y aHHOTO YeOBeKa BbIPaxXKeHO BJIMAHHe CO BTOPOH CHTHaJIbHOM CHCTeMbI Ha UX 
dbopmMupoBauue. T]ostomy HasHuHe GHONOrHYeCKH HelesecooOpa3sHOn YcJIOBHO- 
pedsIeKTOPHOH, a WIA JbIXATebHOM peakKUHH — HW OesycOBHOpedeKTOpHOH 
PpeaKIHH MOXKHO paccMaTpuBaTb Kak OcsaOeHHe perysATOPHOrO BOselCTBHA 
Ha JaHHy!0 (PYHKIHIO Yepe3 BTOPy!O CHIHaJIbHY!O CHCTeMy. ITO HMeJIO MeCTO y 
ucnbiryemoro E. III. O6 atom TakxKe CBuJeTebCTBYyeT OTCYTCTBHe AUuppepenH - 
pOBKH y Hero. PesyJIbTaTbI OMbITOB co cuopTcmeHom E. IL]. Aator ocHoBpanus 
mpeqnmoaraTh, urO KOHUeHTpalHH Kak BO3OyJMTeIbHOrO, Tak MH TOPMO3HOrO 
mpouecca B O6CHX CHrHaJIbHbIX CHCTemax cJlaOaa. 

TakuM 06pa3om, B TlepBoll YacTH paOoTbI U3sy4asMCb OCOOeHHOCTH OOpaso- 
BaHHA UW MpOTeKaHHA YCMOBHBIX J[bIXATeJIbHbIX peqJIeKCOB Y XOPOLIO TpeHHpo- 
BaHHbIX B3POCJIbIX JiOJeH, a TakK7Ke OTMCUAIIHCb HHJMBUYaIbHble OCOOeHHOCTH 
HX TMIpOABJeHHA. 

Ip o6paso0BaHun yCJIOBHO-yCJIOBHEIX JbIXATeJIBHBIX pedsekcos (II cepus) 
peyepoe rojKpensenue (TOH 2000 ry — nosoxuTebHbIM MH TOH 500 ry — qud- 
PepeHILHPOBKa) NOJaBanocb B BUC KOMAHAbI «3allep2xKaTb [bIXanHe». YCOB- 
HbIM pedlekc BbIpaxKasIcH COOTBETCTBEHHO KOMAHJe B 3afepKKe AbIXaHHA Ha 
BCe BP€MA 3By4aHHA TOHa (CM. PHC. 2). 


* «Ha sror Tou (3ByuaHne T-40) Bcerga 6yAyT JaBaTb AMMHAK, Ha STOT TOH (3ByuaHue T-80) 
HHkKorjla He OYy TaBaTb AMMHAaK». 
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Ycnopuble pebieKch! O6pasoBaiucb y OOMbIMHCTBa HCMbITYeMBIX- B TepBOM 
yeCcaTKe coueTaHHH. Pe a r 
Vutepecuo OTMeTHTb, 4TO y ucnbITyemoro E. II]. qudpepenuupoBKa Hu B STON 


CepHH OMbITOB He O6pagOBalacb cCpa3y, KaK y BCeX: OCTAJIbHBIX' HCIIbITYeMBIX. 


SHavuTebHbIit MHTepec MpeCTaBIAeT TOT PakT, YTO Y JILL, NOKasaBlUUXx Oosee 
YeTKO BbIpaxKeHHOe TOPMOXKeHHE CO BTOPO! CHPHaIbHOM CHCTeMbI, Ip OOpaso- 
BaHHU YyCJIOBHO-6e3yCJIOBHbIX pedJIeKCOB YCJIOBHO-yCJIOBHbIe pecpJIeKCbI’ TAKE 
BbIPaOaTHIBAIHCh C TPYOM. YCMOBHO-YCMOBHbIM AbLIXaTeIbHbI pedslekc HeaBHO 
6bII HCHOMb3OBaH SeHYeHKO JIA UCCIeJOBaHHA -KOPKOBOM JMHAMHKH OOJIbHbIX 
(°). ABTop TakKxKe yKa3bIBaeT, TO H3yueHHe BBICWWeH HepBHOM eATeJIBbHOCTK 
yeJIOBeKa C TIOMOIIbIO JaHHOrO MeTOAMYeECKOTO -mpHemMa NO3BOJAeT CyHTb O 

| (py HKWMOHaJIbHOM COCTOAHHH =~ KOPKOBbIX 


Ba iy haiti ee ILCHTPOB. 
tne B III cepuu onpiros ‘pediekcbl BbIpada- 


TbIBAJIHMCb Ha He MPHMeHABUHeECA paHee TOHA 
ao _ YeHepaTopa pH MOAKpenJIeHHH MbICJICHHbIM 
ea te ckca asl a eer BOCIIPpOH3BeeHHeM (H3HUCCKHX ylipaxKHe- 
HMM (ympaskKHeHHA Cc TaHTeJIAMH B BO3MOXK- 
HO ObICTpOM Temmle), KOTOPble peaJIbHO Bbl- 
NOJIHAJIMCb 3a 1—2 MMH. Tepe HauaJiOM 
Puc. 2. O6osnayenna Te xe (BTO- onpira. [IpH 3TOM 3BYYaHHe MOJIOKUTEIbHOFO 
pax JHHHA CHH3Y — OTMeTKa peue- 3 iS fi 
Boro momKpensmeuus). Ha mxefimo- TOHA MpofomKanoch 380 cek., a Ha 2—O- 
rpamMMe BHJeH yCOBHEIM pemekc Ha C€K. JlaBaJIOCb peyeBoe NOKpemlJeHve: «MOBTO- 
T-200 (2000 ru) B BHxe 3afepxKKH PHTb MbICJIGHHO yipaxkHeHve Cc PaHTeJIAMM». 
JbIXaHHA HW MOJIHOe OTCYTCTBHE H3Me- 
HeHHS mxanna Ha nHddepentupo- oe MCHBITYeMBIX TOTUAC 2Ke 
BOUHBI T-50 (500 ri) : W3MeHeHHe = bIXaTeJIbHOH KpH- 
Boh. Ha puc. 3 mpeycTaBieHa HaHOouee 
THNMYHAaA (opMa Takoro pe(ieKca. 
OTOT BU YCJIOBHBIX pe*PJIEKCOB NO3BOJIAe€T ONCHHBATb COCTOAHHe M B3aMMO- 
JeHCTBHe HePBHbIX MPOWeCCOB MpH MpeHMyleCTBeHHbIX BO3JeHCTBHAX Yepe3 
BTOpy!0 CHrHaJibHy10 cucTemy. B pe3ybTaTe STHX OMbITOB BbIABIAJIMCb COrla- 


ET stl ape emer pyc SN jay ene cpr, A 
+ 


+ 


7000, Motcnennoe nobropenue naepyaku'” 


Puc. 3. OOosHayenna Te xe, 4YTO Ha puc. 2. Ha nHelimorpamme 

BHHO H3MCHeHHE JbIXAHHA MPH PeYeBOM NOAKPeNJIeHHH «MbICMeHHO 

MOBTOPHTb yipaxkHeHve c TaHTemamH» (p™4) nonoxuTenbHOrO TOHA 
20 ru 


cytoulvecH C JaHHbIMH TIpebITyIHx cepHi HEKOTOPBIe HHAUBUYaJIbHbIe OCO- 
6eHHOCTH B3aHMMOJCHCTBHA CHTHaJIbHbIX CHCTeM y HCCJIeCJOBaHHbIX Hamu cuopT- 


CmMeHoB. Tak, HampuMep, y ucnbiryemoro H. B., y Koroporo TobKo HaMeK Ha | 


YCJIOBHO-YCJIOBHbIH pedbleKc MpOABHJICA WHUIb Nocne 50 coueTanuli (II cepus), 


He OblIO OTpax%KeHHA BO BTOPOl CHrHabHOH cucTeme He€OJHOKPaTHO IIpOH3BO- © 


AUMBIX (PUSHYeCKUX ynparkHeHHi. OH He CMOr HX MBICEHHO BOCIPON3BeCTH, UTO 
ObIO BHAHO M3 TOFO, YTO AbIXaTebHad KPUBaA MOUTH He HsMeHauach. B rex 


OTe JIb HbIX mpo6ax, rye HaMevaJIuCbh He3HauUHTeJIbHbIe M3MCHEHHA, BCJIECTBHe ~ 


MBICJICHHOTO NOBTOPCHHA STHX ypaKHeHW Ha WHEBMOrpaMMe MOXHO 6bINIO BH- 
ACTh CTYNEHYATOe 3aMe]VIeHHe JbIXaHHA Ha YJVIMHeEHHOM BbIOXxe. Bce BMecre 
B3ATOC CBUACTEJIBCTBYeT O CaOOH KOHUeCHTPalHuN BoOsOyAuTebHOrO lipouecca. 
Uipyrou mpymep Ovicrporo o6pas0BaHHA ycCJIOBHBIX ‘pedleKcoB: y HcnbIryemoro 
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3. P. ycnopuo-GesycoBubili petbreKc O6pa3oBasica Ha 5-M coueTaHHu, YCJIOB- 
10-YCIOBHbIM — Ha 4-M CO¥eTAHHH, yCNOBHO-yCOBHbIMi CMeQOBOl Ha 4-m coue- 
faHHH; BCe peMeKCbI ObWIH OUCHb YeTKO BbIPAarKeHbl. ITO CBHJeTEJIbCTBYeT O 
<OpOweH KOHUEHTPalH BO3OyAUTeMbHOTO Mpouecca B OOeYX CHrHaJIbHbIX CH- 
‘TEMAaX. 

Hsmenenua PyHKUMi OpranH3ma NOx BANAHHeM BOOOpaxkaeMon padorbl onH- 
-aHbt Eqbpemosbim ¢ coTpyquukamu (1°). ABropbl yKa3bIBaloT Ha BO3MO2KHOCTS 
> HOMOUbIO JaHHOrO TPHeMa OWCHHBaTb (PyHKIMOHAaIbHOe COCTOAHHEe HepBHOli 
McTeMbI. SHAYHTeJbHbIi HHTepec MpeACTaBAIOT paoTbl 3apyOexXKHbIX aBTOPOB 
i"18), KOTOpbIe B HCCI@JOBAHHAX Ha OOMbHBIX H 3OPOBbIX JIOMIX 3aperHcTpH- 
OBA YCMOBHO-pe*peKTOPHble H3MCHEHUA ALIXAHUA He TOJIbKO Ha peaJbHO 
IPHMCHCHHBI YCIOBHBIM pas—paxkuTe/Ib, HO H Ha €rO MBICJIeCHHOe BOCTIPOH3Be- 
leHHe. 

YcuOBHBIM JbIXaTeIbHbIM pedpleKc BbIParxKeH OYCHb UETKO H ABIAeCTCH BeECbMa 
TOHKUM. Bce sto JemaeT ero BHOMHE HPHeEMJeMbIM TOKa3aTeJIeM JA U3YYeHHA 
SBICLUIEH HEPBHOM JeATebHOCTH 34OpOBOro Bspocmoro YeNOBeKa. 

HcnobsoBanve KOMIWIeKca yKa3aHHbIX BHJOB YCOBHbIX pedJIeKCOB AB- 
IACTCA OMHHM H3 MyTeli K BOSMOXKHO GoJlee NOMHOM OMCHKE MHAMBULYaNbHbIx 
YCOOeCHHOCTeH BBICIUeEH HepBHOH JeATeIBHOCTH 3Q0pOBOro B3pocyOro, XOPOLIO 
‘PeHHpOBaHHOrPO YeJIOBeKa KaK TO OWCHKE HEPBHBIX MpOUeCcoB, Tak H MO B3aH- 
MOBJIMAHHAM CHPHAJIbHBIX CHCTeM. 


MuctutyT HOpMasbHOM H MaTosorMyeckoli Ilocrynuso 
(busHOOrHH 31 V 1956 
AkajemMHu MequmuHHCKHX HayK CCCP 
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Jloxaagm Axkagemuun nayk CCCP 
1956. Tom 111, Ne 6 


@H3HOAOTHA 


A. T. FHHEWHMHCKHA u B. ®. BACHJIBEBA 


J@OEPEHTHAA HHHEPBALWA KAHAJIBUEB NOUKM 
(IIpedcmaeaeno axademuxom JI, A. Op6eau 13 1X 1956) 


Hecmotpa Ha GeccnopHble Mopdosornueckve JaHHble, CBUCTeJIbCTBYIOWHe 
© CYyUIeCTBOBAHHH BOJIOKOH, HHHEpBHpyOWIMX BCe OTJeNbI Heppoua, Wo cux 
Op HeT e(MHCTBa MHeEHHM MO Borpocy O @usHoOMOrMYeCKOM 3HayeHHH spde- 
PCHTHbIX HepBOB SMHTeEAMA NOVeCYHbIX KaHabuUeB. Iloce nepepe3skH HePpBOB OAHU 
aBTOpPbl HaXOAWJH OMpeyeJeHHble H3MCHEHHA B €ATeJIbHOCTH NOueK, ApyrHe *e 
HUKakHX MOCeACTBHH JeHepBaluu He HaOmoganH. MccneqoBaHua Halle sa- 
6opaTOpHU MO3ZBOUAIOT HAM NPHCOeCAMHHTbCA K MHCHHIO TeX, KTO He OOHapyKUI 
pa3IMuHit B PYHKUMM HHTAKTHOH HM JeHepBUPOBaHHOL N0yeK (*). 

Tem He mMeHee pacmpocTpaHeHHoe B @u3HOJIOrHyeCKOH JIMTepaType mpez- 
CTaBJIeHHe O MOMHOH He3aBHCHMOCTH KaHaJIbIeBOrO SIHTeIMA OT MpAMOrFO HepB- 
HOrO KOHTPOJIA BPA JH MOKeT ObITh IPH3HaHO JOCTOBepHbIM. MccuieqoBaHHuaA 
apdepeHTHOM HHHeEPBalWH MOYeK B MOAaBJAIOUICM OOJIbIIMHCTBe CJIyYaeB Orpa- 
HHYMBAaJIMCb ONbITaMH C NepepeskoH HepBoB. OjHako JeHepBallua Cama To ce6e 
He MOXKET JaTb MaTepHawJa JIA OKOHYATEIbHOFO CyKJEHHA O POH sdepeHTHbIxX 
HepBosB. Bompoc 3TOT HaflexKHT HCCeAOBaTb WYTeM HX pa3sypaxenua. Muoro- 


YHCJICHHbIC MOMbITKH STOO pOfa, MPOHSBeAeCHHbIe B YCJIOBHAX OCTpOro SKCIIepu- 


MCHTa, YCTAHOBHJIH CyITeCTBOBaHHe Ba3OKOHCTPUHKTOPHbIX BOJIOKOH K COCY]/aM 


MOUKH, HO OHH HHYErO HE aI WIA BbIACHEHHA BOTIpOCa O C€kpeTOPHbIX NOUed- 


HbIX HepBax. BecbMa BO3MOXKHO, YTO IIPHYHHOH 9YTOTO ABUAaCb O6CTaHOBKa 
ocTporo onblTa, KOTOpad KpaHHe HeOJarompuATHAa JIA JaHHOW werH. HapKo3 
2%KMBOTHOPO HM OMepallHOHHad TpaBMa OOYCJIOBIMBaIOT Pe3kOe COKpallleHHve co- 
CyQOB rIOMepyJIbl H MOCTyNJIeHHe B KPOBb 3HAYHTeJIBHOTO KOMHMYeCTBA AHTUHY- 
peTuyeckoro ropMoHa. Ec HepBHbIli KOHTPOJIb JeCATeIbHOCTH NOYeUHOTO 3TH- 
TeJIHMA H CylleCTByeT, TO MO BCe€H BeEPpOATHOCTH OH peasH3yeTCA B OTJCJbHBIX 
3BeHbAX CJOXKHOFO Mpowecca, MpoTeKalollero B KaHaJIbUeBO YacTH HedpouHa. 
TIpouecc xe 8TOT Mp BHBHCEKUMOHHOM MeTOJe NOABepraeTca MOLHBIM BO3sIelt- 
CTBHAM, MCXOJAUIMM M3 pasJIHYHbIX HCTOUHHKOB. TpyHO paccuHTbIBaTb OOHapy- 
XKUTb IPH STUX YCNOBMAX TOHKOe peryJIMpyiolllee BIMAHHE CEKPETOPHBIX HEPBOB. 

CooTBeTCTBYIOU[Me OMbITb! OVCBHAHO AOJOKHI ObITh OCYINeCTBCHLI Ha 2KH- 
BOTHOM, CBOOOJHOM OT BJIMAHMA HapKO3a H JPyrHX OCNORUAIOMUX akTOpOB 
OCTporo SKCHepHMeHTa. OTOMY YCJIOBUIO B HOJIHOH Mepe yAOBeTBOpsAeT onepH- 
poBaHHas NO cnocoby Opbemu co6aKka, y KOTOpOli Ha KORY XuUBOTa pa3jleJIbHO 
BbIBEJCHbI HATYPaJIbHble OTBEPCTHA MOYCTOUHHKOB. Takoe 2KHBOTHOe ABJIAeTCA 
HeaJIbHbIM OOLEKTOM JWI USyYeHHA PYHKU NOVeK Np NOMOULH COBPeMeCHHbIX 
KOJIMYECTBEHHBIX TECTOB, OCHOBAHHbIX Ha NPMHIWNe OUMINeHHA. 

B epBOW cepHH ONbITOB MbI NOUbITAIHCb BO3JCHCTBOBaTb Ha mpeiomarae- 
MbIH H€PBHbIM MCXaHH3M, KOHTPOJIMpYIOMM CeKpeTOpHy!o PyHKUMIO KaHaJb- 
W€B, alpeHaIMHOM, YUHTbIBAaA, YTO OCHOBHAA Macca BOJIOKOH, BCTYMatollHx 
B MOVeYHYy!0 NapeHXMMY, HMeeT CHMMaTHYecKOe NpoNcxoxenne. C stoi nemH10 
K pacTBOpy HHyJIMHa, BJIMBaeMOMy B BeHy JIA onpeylemeHuA pasmepos. duub- 
Tpalui, B H3BECTHbIC MOMCHTHI NpHOaBAJICA alpenanuH. CkopocTh nocTynseHuA 
# Svea sae PycJIO STOO BelleCTBa B HalUHX OMbITaX OOKIYHO COcTAaBJANIAa OKOAO 

r B 1 MUHH. 
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Kak 6pi10 NoKa3ano (*, °), alpeHauHH B MaubIxX l03aXx qelcTByeT mpeuMyle- 
TBCHHO Ha o¢epenTHylo aptTepvosy rsomepyabl. B cpa3u c STUM yMeHbIWeHHe 
ObeMa MpOTekKawileH yepes KanMIApbl KsyOouKa KPOBH KOMIeHCHpyetcs 
KBUBaJICHTHBIM YBeJIMYCHHEM CPHJbTp yioWlelica (PpakUHH, H pasMep (busbTpawnn 
© yMenpiaetca. Mbl MOXKEM MONHOCTHIO NOATBEPAUTb STH JaHHBIe. 

Ha puc. | Buguo, ato dunbTpanua B nepvHo, apenasuHoOBoro sddexta 
-TaeTCH Ha NOCTOAHHOM YPOBHEe, OOHaPyKUBAA AVIIb HECYIeCTBEHHbIe KOVIe- 
aHHA B psxye  NMOCweOBaTeJIbHBIX 
apeyewenui. B To xe BpeMa@_ cKO- 
OCTb MOYCOTeJICHHA YMCHbIUAeTCA C 
40 1 Ma B1MHH., 4TO HeCOMHEHHO 
sHJIeTeIbCTByeT O TpoucreyeM 
BeJIMYCHHH HHTCHCHBHOCTH  peao- 
pOUHH BOsbl. XapaKkTepusyrouyee 
fy HHTCHCHBHOCTb OTHOIeHHE KOH- 
eHTpauwi MOUYa/MWa3sMa JIA HHy- 
MHa COOTBETCTBCHHO BO3pacrTaeT. 
MeBH]HO, UTO CyYINeCTBYIOT aype- 
spruyeckHe Me€XaHH3MbI, CTHMYJIH- OQ 5&5 0 1 20 2 80 3 man. 
pore clei anche ale bao Puc. 1. Bauaune aqpenanuna ua (uUIbTpauHnio 
aNIBUCBOW YacTH neppoua, OO yK- H peaOcop6unto Bogb. Ilo ocu opzNHaT cnpaBa: 
aA €TO K YCHJICHHOMY BCaCbIBaHHIO roux — pasmephl QusLTpalHH B Ma/MuH., 
DIT. cTONOHKH — 3HaueHHA KOHILCHTPaluoHHOrO 

He KacanCb o6mupHon JIMTep a- HHJeKCca HHYJIHNHA. Ilo ocx OpJHHAaT en 
Sey) MOceAMeHHOH BIRAHHIO aN- oy noxasuinaion Ravano’ a Konel” SRUBEERM 
SHaJIHHa Ha COCYJbI NOYKH, OT- apenanuna 
eTHM MOABHBIUHeECH B HefaBHee 
NEMA OTJJIbHbIeE HCCeAOBaHHA, B 
STOPHIX coo6ujaeTcH, TO 93TO BeLIECTBO CTHMYNHpyeT peadcop6uHIo 
arpua (*°). Haw qaHHble 06 yBesHYeHHH CKOpOCcTH OOpaTHOrO BCacbIBaHHA 


MA MUA. 


y 
4 
4 
4 
4 
Z 
y 
4 
4 
4 
4 
y 
4 
4 
4 


a 


BSSSSSSSSSSSSJ 


MA /MUH a 

a7 

2p — —o~~ >» =O 
SI I ee 

45 a 


yueape = geet/?” Waa 5. eo 12 18 mun, 


Puc. 2. Bananue pa3ipaxkeHua HepBOB Ha (yHKUHIO MOUKH. A — KOH-| 

Tpomb (1paBan mouKa); 6 — oMbiT (JeBax NOWKA, HEPBbI KOTOPOH Peeler 

yaroTca). Tloocw opaAuHaT cyleBa: TOUKH —pa3sMepbl ANypesa. pie 

OpAHHAaT ciipaBa: Kpy2KKH — pasMepbl uIbTpalHH B MJ/MHH., CTOJOHKU 

3HaUeCHHA KOHIHTpallHOHHOrO HHJeKCa HHYyIMHa. CrpeKOH ykasaH— 
MOM€HT pa3fpaxKeHHaA 


yIbl B KAHAIbIAX MPH BHYTPUBEHHOM UHPYSHM aypeHasuna HAXOMsATCH B NOWN- 
YM COOTBETCTBHH C 9THMM HCCJIe(OBaHHAMH. | 

B apyroit cepuu onbITOB MbI NONbITAIHCh OOHAPyKUTb NpAMoe Puna Bee 
B Ha PyHKUNH ToyeK, MCMOMbSyA JIA STOM WeNM cobaky, y KOTOPOM ObIIH 
KUBJICHBI SICKTPOJbl, Vepe3 KOTOPbI€ MOMKHO ObIO pasypaKaTb HePBHBIC BO- 
Ka, COMpoOBoxaollve NOVeUHy!0 apTepulo. Pasiparkenve NOYeUHbIX HPBOB 
QHaJOPHYHbIX YCJOBUAX SKCMepHMeHTa ObWIO BHepBbIe OcymecTBIeHO BaOKOM 
soapTopaMuH (7), KOTOpble Hall, YTO IPM STOM MPOHCXOAUT peskoe YMCHBILIC- 
fe KpOBOTOKa MU PuAbTpalHH, a BCE 3a TeM, He3aBHCHMO OT PES 
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abiekTa, Ha6t0faeTCA WH MOBpIleHHe pea6cop6unu Bogbl. ABTOpbI C NOJIHBII 
OCHOBaHHeM OOBACHAM TaKOe MOBbIWeHHe JeHCTBHeM FOPMOHAJIbHbIX (pakTO 
poB, TaK Kak OOCTaHQBKa HX OMIbITOB H€H30€2KHO BbISbIBaIa pedsleKTOpHy!o ceKpe 
WHO THMO@H30M aHTAMypeTHYecKorO TOpMOHA€. 
Ja Toro UTOObI U36e2%KaTb ITOTO OCJORKHEHHA, MbI MPOWSBeIH UCCIeEAOBAaHM 
B YCNOBHAX, HCKMOUAIOWMX NocryneHve aepevTHbIX HMMYJIbCOB C pasjipa 
»KaeMbIX H€PBOB K TOJIOBHOMY Mosry. C sTOl HesbIo y coOaKH C Pa3/eJbHBIM 
(pHcTY aM MOYCTOUHUKOB MpOMsBOAMaCh Nepepeska CHMHHOPO MOsra Ha YPOBH 
6—8-ro rpyAHbIX MO3BOHKOB. Yepes Hesesto Moce STOM ONepallMH Ha COCYAMCTO 
HePBHbIM WyYOK, BCTyMaloluli B JIeBy!O NOUKY, acelTHYeCKM yCTaHaBAMBaINe 
QIEKTPOMbI CHEWMAIbHOK KoNcTpyKuuH. IIpo 


Y BOJla OT HHX BbIBOAHIMCb Ha KOMKY CMHHBI. 
120 PesyibTaTbl OCYIeCTBJIEHHOrO 10 3TOM} 
TWlaHy SKCHepHMeHTa HJIOCTpupyeT puc. 2 

110 BenuunHa (PuJbTpalHH B NOUKe, HEPBbl KO 
TOpOH pa3jpaxkalorca, CyUleCTBeHHO YyMeHb 

100 waeTcd, WTO ABJIA€TCA €CTECTBCHHbIM CJel 
CTBHeEM BO30yKJeHHA cocyOcy2KMBaIolly? 

40 HepBOB, OFpaHHYHBaIOWlUX KPOBOTOK yYepe: 
t t KallMJJIApbl Ky6ouKa. OjHako nayenve Au 


0 2 w 60 w& m  Ype3a He MOXKeT ObITh OOBACHEHO TOJIbK 


3THM COCYJHCTbIM 9PeKkTOM, Tak Kak OJ{HO: 
Puc. 3. Bawanne pasipaxeHua Hep- BDeMCHHO HMeeT MeCTO yBeJIHYeHHe OTHOLIEC 
BOB Ha peadcopOumio Bomb. Ilo OCH ys KOHTICHTpauMii MoOUa/TIa3Ma JIA WHY: 
OPpWHHAT: BeIHYHHA KOHIWCHTPalHoH- 
Horo HHekca MHynMHa BnouKe, nep- HHA, C OFpaHHyeHHeM kpoOBOoOpallieHit 
Bbl KOTOPOM pa3sapaxatoTca, B % OT ABHO He CBA3aHHOe. Takoe MOBBILUIeHHe CB 
HHAeKCa MPOTHBOMOMOKHOH, KOHT- J\eTeJIbCTBY€T O TIPOHCWeAWeM yBeJIMUeHHI 
POMbHOH, CTopoubl. Crpenkol yKasaH  neaGcop6uuM BOsbI. B mpaBoli Ke, KOHTPOJb 
MOMEeHT pa3parvkKeHhaA 2 e 
HOH MO0uKe HHKaKHX M3MeHeHHH B NepHo} 
pa3paxkeHHA HepBOB He MPOHCXOAHT. QTO He 
COMHEHHO HUCK IOUaeT WpeqMouowKenve O CeKpellHH aHTHAMypeTHYecKoro Trop 
MOHA H MO3BOJAeT CAeaTb BbIBOA, YTO HaOMIOAaeMbI Ha JeEBOH TouKe acpdex’ 
ABIACTCA CCACTBHEM HEPBHbIX HMIMYJIbCOB, NPHXOJANLHUX K KaHaJIbiaM. 
pyro cnyyalt ananornunoro adppexta npuBoyutcs Ha puc. 3. B stom onpire 
HepBbl paspaxkaucb [Ba pasa MU Kaxkoe pas\paxeHHe COMPOBOKaOCb BOs 
pacTaHveM OTHOIWeHHA MO4a/IasMa JIA WHYJIMHA Ha 9JKCIePHMeHTAaJIbHOl 
mouke MO CpaBHeHHIO C KOHTPOJIbHOM. 
Takum 06pa30M pesyJIbTaTbI OMbITOB C pasparxkenHem aipepeHTHBIX HepBo! 
BHOHE COBMAaaloT C pesybTATAMH, MOJYYeHHbIMH Mp HCCeOBaHHU BIMAHH 
afpeHanuHa. O6e STH CepHH SKCIIEPHMCHTOB CBHJETeJIBCTBYIOT, 4TO Tearea 
HOCTb KaHaJIbUe€B KOHTPOJIMPyeTCA He TOJIbKO ryMOpaJIbHbIM TyTeM, HO HM UM 
NyJbCaMH, NOCTYNaIONlMMH K MOYeYHOH NapeHXHMe M10 HEPBHbIM MpOBOAHUKaM 


UucrurytT sBououHvoHHol usnomornn Tlocrynuso 
um. MW. M. Ceyenosa 7 IX 1956 
Axkayemun HayK CCCP 


UHMTHPOBAHHAA JIMTEPATYPA 


1B. ® BacuabesBa, O Bauanun sdppepenTHEIx HepBoB Ha HKIHIO MOUeK HC a 
Tauua, M., 1953.2 H. Chasis, W. a nges, W. G a an ney ae sa ih 
J. Clin. Invest., 17, 683 (1938). 3 W. Goldring, H.Chasi s, Med. Clin. Nort 
Am., 33, 751 (1949). * W. Blake, Feder. Proc., 10, 15 (1951), P2Sa Kap iam 
S.Fomon, S. Rapoport, Am. J. Physiol., 169, 588 (1952). © R.B erne, W. Hage 
fman, A. Kagan, M. Levy, Am. J. Physiol., 171, 564 (1952). 7 M. Bloc] 
K. Wakim, F. Mann, Am. J. Physiol., 169, 659 (1952). 
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Jloxrxzago Akayemun Hayk CCCP 
1956. Tom 111, Ni 6 


PHSHOMJOTH A 


O. T. KAPAHJIEEBA u M. A. ABRHKOCOBA 


NOTPEBJIEHHE KHCJIOPOJA MOPCKHMH BECNO3BOHOUHbIMH 
B HEKOTOPbIX YCJIOBHAX 


(ITpedcmaeaeno akademuxom E. H. Taeaoscxum 10 1X 1956 ) 


Ilo BAMSHHeM JOCTATOUHO CHIABHBIX 03 pasHUHBIX (pusH4ecKUX, XHMHe- 
SAX M (PH3HKO-XHMHYeCKUX BOSeHCTBHH B TKAHAX OPraHH3Ma BOSHUKAIOT ryy- 
\KHe, Ppanwallve C HEOOpaTHMbIMH HM HecelMduyeckve MO OTHOLMEHHIO K Jeli- 
BYIOUEMY areHTy HapywWIeHHA CTPYyKTypbl OeJIKOBbIX Tes H O6MeHA BellecTB 
meToK (*~*), Mexanu3M HM CKOpOCTb yCTpaHeHHA STHX HapywwieHHit ere He 
XCTATOUHO H3yUeHbl. 

Hamu Obluia mpopeyeHa CepHA 9KCMe€PHMEHTOB C UeJIbIO BbINCHeHUA JMHa- 
MKH NOTpeOJIeHHA KUCMOpOa NWoOce psa MOAOCOHIX BOsJelicTBHH y JByX 
AJOB YePHOMOPCKHX GOeCNOSBOHOYHBIX: JBYCTBOp¥aTorO MossIocKa Modiola 
naseolina (paseomuHa) H ycouororo payka Balanus eburneus (mopcKoli xe- 
yb). 

Pa6ota mpoBoyusach Ha CeBacTonoubcKoH OHOMOrMYeCcKOH CTaHIMH BecHoli 
neToM 1954 u 1955 rr.. Mccneqopanocb noTpe6meHHe 2KMBOTHBIMH KUCIOposa 
TeYeHHe HECKOJIbKUX [Heli MOCIe JeHCTBHA MOBbILeHHOH TemMMepaTypbl, BbISbI- 
OMe HavOosee OOulee H HecnlewMpuYeCcKOe HapylieHve OOMeHa BeLIeCTB B Le- 
OM, H CJIe€yIOWMX BelllecTB (paCTBOPeHHbIX B MOPCKOH Bose): XMOpUCTOrO Mar- 
AA, JCUCTBYIOWWerO MO THMY KypapeMOOOHbIX BellecTB; supa, BbIsbIBAaIOWero 
SUIHH Hapko3; KOdeHHa, elicTByloulero B NepBOl (ase Kak CTHMYJIATOP O6- 
eHa BeIeCTB; XJIOPHCTOO KaJ{MHA, CBASbIBAIOWerO CYJIbhruApHIbuble rpynwbl 
JIKOB; XJIOPHCTOPO KaJIHA, BJIMAIOWerO, MOBHAHMOMY, Ha J[bIXaTeJIbHbIe Mpo- 
sccbI. Kpome Toro, u3y¥asocb MOTpeOseHHe KHCTOpoa Mocne IUTeJbHOrO 
qaspoOvosa. Ilo mupoko pacmpocrpaHeHHomMy MueHuio (* §), MOBBILeHHOe 
oTpeOleHHe KUCOpOa OecMO3BOHOUHbIMH NOCIe OKOHYAHHA NepHofa ana- 
)06H03a AHANOrMYHO SKCTpaybIXaHHlO MbILLUIL BbICLIHX XXHBOTHBIX HM UeJIHKOM 
JSVCIOBJIEHO OKHCIEHHEM IpOyKTOB, HaKOIJICHHbIX B pesysbTaTe aHaspoOunoro 
2TAOOIH3Ma. 

CHavasla MbI TIpOBOAMWIM YHCTO BUSYaJIbHbIe HaOMOJCHUA Hal XKUBOTHBIMH, 
MeLICHHBIMH B pal COCYAOB, HalONHeHHbIX MOPCKOH BOJOH C pasHol Temme- 
ATYpOli MMH KOHUEHTpaivell pacTBOpeHHOrO B HeH BelllecTBa (B OnbITaxX To 
{a9poOHosy — B TepMeTHYECKH S3aKPBITbIe COCyAbI C MOPCKOli Bool). Uepes 
IPeAeCHHbIe CPOKH XMBOTHbIC OTMBIBAIHCh MW Me€peHOCHIHCb B HOpMaJIbHYtO 
yeny. B nepBple uacbl NpeObiBaHHA B CBexKell MOPCKOH BOJe, a TAKXKE Ha BTO- 
1€, TPeTbH CYTKH H Jasee y KHBOTHBIX OMpeAeAMOCh NOTPeONeHHe KUCMOPOsa. 

[lotpe6enue KUCHOpofa H3MepsJIOCcb B pecmMpomeTpaxX O6beMOM 0,6 a. 

HUX MOMellasocb 2—3 JJeCATKa 2KHBOTHbIX Ha H€CKOJIbKO 4acOB; H JO H Tocse 
(CHOSHILMM OMpes[eIAOCh COMep2Kanve KHCMOpOya B Boe (MO MeTo,y Bun- 
nepa). IlorpeOmenue O, paccuTbIBaNOcbh Ha ] r Beca Tela 2KHBOTHBIX. Jl 
‘OrO MOPCKHe XKeJYAM BSBCLIMBAIHCb M3BJICYeHHbIMH H3 PaKOBHMHB!, a MO\JLJIIO- 
(H — Il@IMKOM, TaK Kak ObIuIO 3apaHee yCTaHOBsIeHO, YTO BeC (haseOMHHbI Oe3 
AKOBUHbI H MAHTHUHOM 2KUJKOCTH COCTaBUIAeT B CpefHeM 0,23 OT OOlero Beca. 
HbITLI CTABHJIMCb IPH KOMHaTHOH Temmepatype. 

Ha6moyeHua MoKa3aiu, ITO TO Mepe yBeHYeHHA KOHUeCHTpalnH BelllecTBa 
BPeMeHH eFo AelicTBUA YBeMYMBAeTCH CMEPTHOCTh KUBOTHBIX H€ TOKO 3a 
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Ta6Omuna F 
nee ee ee ee TE —te 


}KuBoTHOe . Modiola phaseolina Balanus eburneus 


eee 


TeM- TeM- laa - 
= KO- nepa-| po- : 
BosgelicrBue ca aHa3pOOHO3|M Cl, gen |C4Cle|9bup | rypa per CdCly} KCI | ayy 
oO 
B °C B 
0 [ast Oca ge oe | eee cme | eae S| eee | an = a 
S| Bah Sa (ede eee De Janis Sai 
me ee | el 8 5/8 3/8. sl8adi eS] 8" (8-5/2 55/ aa 
ro Pt | RO US S/S SiS Slang hsm war dar d| ang 
itt ine TS Te low (SEF See SEF SE FTES! a Be sheet Sees 
os 2 © 3g Ve) = 
Qa [Xx oS to 169) 82° 100 - SI NA ; 
Bonen eo Le IS SIS a(S mB log SIS aed F200] mo wo 
THOeIb HUBOTHBIX 3a MepHoR | 65 |40—50/50—60) 50 30 65 50 55 45 60 40 550 


BosfelictBuA (B %) 
a D0 


B nepssie | mrjr B aac |0,1102)0.0365|0,1085]0,0465|0, 0664/0, 0133/0, 1078) 0,334) 1,780 0,266} 1,026] 0,660 


Wacwl % pe uopme| 188] 78 | 225] 79 | 442] 22 | 184] 89 | 134] 78 | 86 | 192 
Ha 2 cytku| mrjrB aac |0.1170|0,0966] — |0,1400/0,0755)0,0405/0,0661} 0,386) 2,080 0,491) 1,214] 0.682 
= % « Hopme| 199] 206) — 238 | 130] 69 113 | 104) 156] 145} 404 | 198 
5 Ha 3 cytku| rir B ac |0,1135|0,0922|0,1431]0, 1382]0.0808}0,0448)0,0474| 0,449} 1,452) 0,480) 1,382) 0,595 
S % K HopMe| 193 | 196] 296] 236 | 188] 76 | 814 421 | 109} 441] 4146} 178 
: Ha 4 cytxu| rir aac |0,1309/0,1318] — |0,1109}0,0778/0,0335]0,0500] 0,542] 1,301) 0,484) 1,460} 0,547 
3 % KHopme| 233) 281| — | 189] 133] 57 | 85 | 146] 98 | 444] 122] 4159 
3 Ha 5 cyrku| rir aac |0,1286| — |0,1156/0,1105/0,0922/0,0444 — | 0,468) 1,160) — | 1,254) — 
2 % kK HOpmMe| 219] — 240) 1889) 0457 Hh 7b — 123 | 87 — 105 | — 
a Ha 5 cytku| mrirsB ac |0,1025)0,1251) — — |0,0840|0,0494)0,0586) 0,495} 1,158) — | 1,071] — 
Pe % K HOpMe| 175] 267 | — = 143 | 84 101 1335 Si, — 90 — 
& |Ha 7 cytKu| mrjrB gac |0,0874 — — |0,0830}) — = = ee = = = = 
3 % K HOpMe| 149] — — 144 _ — = = _ —_— — = 
6 |Ha 8cyrku] rire sac] — | — — | — |0,5800/0,0974 — | 0,522) — — = = 
z OMe HoOpMe|” — | ==) beeen | 4860] oy] ee, 0 ne et ee 
& |Ha 9 cyrxn| mrirB aac] — |0,0765/0,4242, — | — | — | —~]| —]| —}|—}] —] = 
a % K HOpMe| — 163 | 258 | — = — — = oa — =— = 
‘3 Hai0cyrku| mrjrBuac| = _ — |0,0474) — |0,0900} — —_ _— — — — 
iS % Kk Hopmel — | = | — | 80 | — 453} — | — | — —-|/-|{- 
Ha iicyrxu| mrjrByac| — — — = 10,0586) — = - se, = = ~ 
% K HOpMe| — — _ _ 100 | — — — — = = — 
Ha 12cyrku] mri/rBuac| — — /|0,0665/0,0613} — |0,0578}) — = — = = = 
% K HOpMe| — — 138 | 104] — 99 — _ _ = = 4 
Tv6eub 2X HBOTHBIX 3a NepHoy 
BOCCTAHOBJICHHA B %* 37 (7)|44 (9))72(12) |60(412) }32(44) |81(12)] 5(6) | 38(3)} 7(6) | 29(4)| 18(6)] 415(4): 


‘ 


* B ckoOKax MoKa3aHO 4HCIO AHeli, Moce KOTOporo Noru6M XHBOTHBIe. 


nepHoy camoro BosyelicTBHA, HO HM B TeYeHHe MHOrHX CyTOK Tocne nepeHece- 
HHA XKHBOTHbIX B HOpMaJIbHy!o cpefy. To xe Ha6sofaocb HM B OTHOMeHHH JeH- 
CTBHA TOBbILICHHOH TeMMepaTypbl, a Take JMHTeMbHOCTH H TeMMepaTypbl 
aHaspooHnosa. 

B ta61, 1 npuBo_ATcA aHHbIe TOJbKO TeX OMbITOB, B KOTOPbIX XKHBOTHBIC 
MOYBepraluCb CHJIbHbIM J03aM BBILIeMepeCYHCMeCHHbIX BOSelCTBU (BbISbIBaIO- 
IMMX THOeb OKONO NOMOBHHEI OCObell 3a CpaBHHTebHO KOPOTKHIi CpoK), HO 
rHO€b XXMBOTHBIX 3a NepHOM BOCCTAHOBJICHHA Oblla He CTOJb 3HAaUMTe/bHa, 
UTOObI HCKaKATb pesy/bTAaTb! OllpefeeHHH MoTpeOmenua O, (puBeyeHbI pe- 
3yJIbTaTbl He MeHee YEM TpexX MapasJeJIbHbIX OMbITOB). | 

Januble TaN. 1 cBuyeTeNbCTByIOT O TOM, UTO rmyOoKHe HapyWweHHA TKaHe- 
BOrO OOMeHa, BbISBaHHbIe yKa3aHHbIMH JlO3aMM UCMbITaHHIX  BO3sTelicTBHH, 
BKOUaA H aHaspOOHO3, BOCCTAHABJIMBAaIOTCA OUCH MeVIeHHO. IIpuyem mpouec 
BOCCTAHOBJICHHA HOPMaJIbHOrO OOMeHA BelIeCTB COMPOBOKMaeTCA * MOBbILIEHHBIM 
NoTpeojenuem O;, KOTOpoe BO BCeX oMbITax (Kpome culyyaa c JelicrBuem sup 
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la (aseoNHHy) JOCTHraNo MaKCHMyMa He cpa3y, a Yepes HeCKO/bKO CyTOK. 
(poMe Toro, B TeyeHHe BCero Tl€pHOfa BOCCTaHOBJICHHA HaOsoaltach rHOeb 
TACIbHBIX OPlaHH3MOB, KOTOPbIe, MO-BHAMMOMY, MOuly4al, yKe HeOOpaTuMble 
OBpeKCHHA. 

CoBepweHHO OYeEBHAHO, YTO AMHTebHOe MOBDIMeHHOe NOTpeOMeHHe KUCIO- 
Ola, HadwoqaBlleecd B HalIMX OMbITaX, CBA3aHO C YBeNMYeHHeM pacxojla 
HeprHu, HeOOXOqUuMOM OpraHHsMy JIA yCTpaHenuA CTPyKTYpHbIX Hapywenuil 
EJIKOBbIX TeJI 2XHBOFO BellleCTBa TKaHH H, CJIe€{OBaTeJIbHO, HOPMaJIbHOrO O6- 
(eHa BellleCTB. OHaKO BOSHHKaeT BOMpOC, HOYeMY MaKCHMaJIbHOe MOTpeOmeHHe 
HCMOpOfa HaGMoMaeTCA He Cpasy Nocme OKOHYAHHA JelicTBUA NOBpexAaioulero 
renta. MoxHO TIpeqnoo*KUTb, YTO BpeAHbIe BOSAeliCTBHA HapyuialoT H CaMbIe 
[eXaHH3MbI JbIXAHHA, BOCCTAHOBJICEHHe KOTOPbIX MPOHCXOAHT, MO-BHAMMOMY, 
; TepBylo O4epeb. ToubKO nocme sTOrO OpraHH3M OsIyuaeT BO3MO2KHOCTb 
[AKCHMAJIbHO YBeJIMYHTh MOTpeOseHHe KHCMOpoga, YTO eMy HeOOXOAHMO IA 
CTpaHeHHA HapylweHHH TKaHeBOrO OOMeHAa B LeJIOM. 


MockoBcKHit rocyapcTBeHHbIii yYHHBepcHTeT Tlocrynusio 
um. M. B. Jlomonocosa 20 VII 1956 


LIMTHPOBAHHAS JINTEPATYPA 


1X. C. Kowrosun, Benkospie Tema, oOMeH BeljeCTB H HepBHan perysauna, M., 
951. #2 70. H. Hacouos, B. A. Anekcaugzpos, Peaks xXuBOrO BellecTBa Ha 
HelmHHe Bo3zeicTBHa, M.— JI.,1940. °C. H. CkagqoBpeKu i, ODKonornyeckana PusHoNO- 
HA BOMHBIX OpraHusmoB, M., 1955. 4T.T. Buu6epr, 300m. xypH., 16, B. 5 (1939). 

IT. Tr. Buu6epr, Yen. copp. O6non., 25, B. 1 (1948). §& T. Brand, Anaerobiosis 
n Invertebrates, Normandy, 1946. 7 O. Harnish, Hydrophysiologie der Tiere, Stutt- 
art, 1951. 8C. L. Prosser, D. W. Bishop etal., Comparative Animal Physio- 
ogy, Phyladelphia, 1952. 


1387 


JJoxnagn AkajlemMuu Hayk CCCP. 
1956. Tom 111, Ne 6 v1 A 


»* ; ~ 


@H3HOJIOTH A 


E. A. CKBAPCKAA 


O POJIH JOBABOUHDIX PA3APAX)KEHHHM B PASBATHH 
PUCTONATOJIOPTHYECKHX H3MEHEHMM Y SKMBOTHDIX, 
3APA)KEHHbIX AHAIPOBHOH HH®EKUMEN 


(IIpedcmasaeno axademuxom A. J]. Cnepanckum 21 1X 1956) 


B muTepatype onucaHa rucTonaTouorMuecKkad KapTHHa MopaxKenua nepude- 
pHNeCKUX TKaHeli M HepBHOM cucTembl Mp rasoBoli ranrpexe (*). HepBuoli cu~ 
cTeme MpHlvcbiBaeTCA Belyllad pOJlb B IaToreHese sTOrO 3saOoseBaHuA (7°). 
Oyuako cnelmupHwuHOCTh NpOMCXoAAWMX IIpH 9TOM B HEH MOpdoJorMyeckHX H3~" 
MeHeEHHM OcTaeTcA MO, cOMHeHHeM (°). | 

JA BbIACHeEHHA STOFO BONpOCa Mb! pellIHJIH NOCTAaBHTb CieWMaJIbHble 3KCTe- 
PHMeHTHI, ONHCbIBAaeMbIe HWXKe. 

Mojemb ra3s0BoH raHrpeHbl co3faBaslacb HaMH IlyTeM BBeeHHA B Mpa- 
BY!0 HKPOHOXKHY!O MBILUIY MOPCKHX CBHHOK MHKpOOHOH B3Becu B. perfringens 
B cMecH c 40%-m CaCl, (6e3 xOpHCTOrO KaJIbUMA HEOOXOJMMbI HCKJIOUMTeEIbHO 
6OuUbUIve JO3bl MAKPOOHOH KYyJIbTYPbI AIA TOO, YTOObI BbISBATb 3a60sIeBaHHe). 
Mbl mpuMeHsJIH Taky!O JO3Y MHKPOOHOH KYJIbTypbl, KOTOPad NO3BONAIAa OTMa- 
JIHTb CpOK CMe€pTH, NpHBOAuJIa K rHOeH He BCeX, a TOJIbKO UaCTb 3apaxKeHHbIX 
XKMBOTHBIX, H BbISbIBAIa THIIMUHbIC MeCTHbI€ ABJICHHA Ta30BOH raHrpeubl. Takas 
03a NOSBONIAJIa HAM YUUTbIBaTb CABHIH B CTOPOHY yCHJIeHHA UNH OCNaOeHHA 
WaTOJIOrHyeckoro Mmpowecca NpH BOSAeHCTBHH Ha Hero. 

Uccnegopanua M. JI. Boposcxoro (7) noka3amu OlaronpHaATHoe BAIMAHHe 
BBeJeHHA BUTaMHHa B, B nepHdepHyecKHH OTpe3s0K MepepesaHHOro HepBa Ha 
TeyeHHe HeHposucTpopuyeckux mpoueccos. MbI NonbITasHCb HCHOb30BaTb 3TO 
@akT AIA BOSeCHCTBUA Ha TeYeHHe Tra3sO0BOH raHrpeHbl, NPHMeHHB JO HIM NOCH 
3apaxKeHHA TpaBOH MKPOHO*KHOM MbIIUUbI Nepepesky MpaBoro Gosbiuedepro 
BOrO HepBa, HHbEKIUMIO B ero NepudepHyeckHl OTpesokK BHTaMuHa B, u cuiMBa 
Hue KOHWOB. |] MopcKHX CBHHOK NOBeprviMCb ONepalluu mocne sapaxenuA 
(I cepa onbiTos), 10 MopcKux CBMHOK onepHpoBaHb! YO 3apaxenus (II cepus) 
u 10 MopckHX CBHHOK 3apaxKeHbl Oe3 BMeaTeIbCTBa Ha Hepse (III cepus), 
KoHTpoJieM CIyKUIM HEHHPUUMPOBAHHbIe XXMBOTHBIe, MOABepriumuecs Tem 
BHJlaM TpaBMbl HepBa HM MBIILIIbI, YTO M MOMOMbITHBIE, a HMCHHO: y 6 MOPCKH} 
CBHHOK TlepepesaiH, BHTAMHHH3MpOBaJIN HM CLIMBaJM paBblli OombUeGepuoBbll 
Heps (I rpynma); 4 MopcKuX CBHHKH NO{Bepravch Toit xe ONepalHu, nocne ye 
B IIpaBy!0 HKPpOHOXKHY! MbIIULYy Obl BBeyeH 40% CaCl, (II rpynma); 4 mopcKu 
CBHHKaM B lpaBylO HKPOHOKHy!O MbIUNy BBOAUIH 40% CaCl, (III rpynma) 
Beero B onbite 6bi0 45 cBuHoK: 31 noyonbirHan u 14 KOHTPOJIbHBIX. 

BbpDKMBUIME MOJOMbITHbIC XKHBOTHBIE HAXOAMNIUCh NOX HaGmOyeHHem JO & 
MeCAILeB, H TEX H3 HUX, Y KOTOPbIX OTMeYaaCb HaHGoulee THNMUNAA IA KarxKIO 
CepHH OMbITOB KJIMHMYeCKaA KapTHHa, 3aOMBasIM OJHOBpeMeHHO C KOHTpOWIbe 
HBIMH 2KHBOTHBIMM Ha 7, 21, 45 490 yJenb nocne sapaxenua Ana MOpdomorH 
yYeCKOrO H3y4eHHA. 


Y 12 nogonviruprx u 12 KONTpOMbHBIX MOPCKHX CBHHOK ObIIM UCC Ie OBaH 


* Sapaxkenue XKHBOTHBIX TpousBomunocs P. GF. Z3ensHoRuu, i 
1388 


0€ HKPOHOXKHBIC MBI! HW CeaJMIHbIe HepBB, MOSCHHUHO-KpeCTILOBbIe OT- 
{eb CHMHHOPO MOsra C COOTBETCTBYIOUIMMH MeXKMO3BOHOUHBIMH y3ulaMH C O6eHX 
-TOPOH HM Nepefuue */; OOMbUINX NOyuapuli ronoBHoro Mosra (cOJep 2K alle, 
<aK STO IPHHATO CUHTATb, CEH30-MOTOPHY! 30HYy KOpbI rogoBHoro mosra), a y 
JEKOTOPbIX MKHBOTHBIX, KpOMe TOrO,— NpofouroBaTbili Mosr. Matepuan o6pa- 
JaTbIBaIH MeToamH Huccaa, BompmoscKoro uu Kamnoca, BunpimoBcKoro— 
Ppoc — Jlaspentrespa, Mapku u meTojjoM OKpacKH Ha %KHp. 

_ HawOonee taxepie tpoduyeckue paccrpoiicrsa HHPUUMPOBaHHOH wlalkKu 
HaOMOJanucb y 2*XuBOTHBIX II] cepun onpiros. OHH OTMeYasHCb TaBHbIM OOpa- 
30M Ha CTONEe, MeAVJICHHO TiporpeccHpoBa, JOCTHTad 3HAYHTeIbHO CTeneHH, 
M 1IJIOXO KOMN€HCHpOBaIHcb. Y XHBOTHBIX | CepHH OMbITOB TpodbuyecKkue Hapy- 
WeHHA ObWIM BbIpaxkKeHbl Ca6ee H HOPMAaM30BaMCb ObICTpee, YeM y 2XKHBOT- 
HBIX I] u II] cepun. Cpequ KonTposbHbIX 2%KUMBOTHBIX HavOonee TAXKEMbIC TPOH- 
WeCKHe PacCTpOHCTBa HaOMOMaNUCh NOC BBECHUA B MbIIULY XJIOPHCTOLO KaJib- 
WHA UW HanOosee cylaOble — nocme Mepepesku, BUTAMHHH3aluH UW CIUMBAaHHA 
OobueSeploBoro HepBa. Y KOHTPOJBHBbIX %KMBOTHBIX I] rpynnbl sta onepalusA 
MpuBesa K OCMaOeHHIO TpoO*uyecKHX paccTpolicTB, BbISBAaHHbIX XJOPHCTbIM 
KaJIbUMeM. 

: TPuctonatosjoruyeckoe HccleqOBaHHe NOKa3asiO, YTO B Me2KMOSBOHOUHBIX Y3- 
wlaX HW B WeHTpaIbHOM HepBHOH CHCTeMe KaK y MOJOMBITHBIX, TAK H y KOHTPOJIb- 
HBIX 2XHBOTHBIX BOSHHKJIM OOpaTuMble, a MHOra WH HeOOpaTUMBIe H3MeHeHUA 
HEPBHBIX KJICTOK, a Tak?Ke BOCMaJIMTeJbHbIeC ABJICHHA B OOOMOUKaX. OHaKO B 
Tl€HTpaJIbHOM HepBHOM CHCTeMe y MOJOMbITHbIX KMBOTHBIX OHH ObIIM BbIparxKeHbl 
3HaYHTeJIbHO Cqadee, YEM Y XKHBOTHBIX, MOPHOWIHX OT CMEPTeJIbHOH JO3bI MUK- 
po6os (8) (puc. 1). Sro nosBomHIO0 HaM yCTaHOBHTb pa3smHuve U3MeHeHHi B 
Pa3HbIX YCJIOBHAX SKCIePHMeHTa H B pa3sHble CPOKH MoCNe 3apaxKeHHaA. 

Y MOOMbITHBIX 2UBOTHEIX II] cepuu ombITOB, NO CpaBHeHHIO C KOHTPOJIb- 
HbIMH II] rpynmpt, HadmMoJacA Goee TaKeMbI WeECTPyKTHBHBI Mpouvecc B ovare 
NOpakeHuaA HW OTCTaBaHHe NMpoweccoB pyOUeBaHHA HW PeHHHepBallN 3apaxKeHHO 
MBIIUUbI; vepes 1,5—3 Mecalla Nocse 3apaxKeHHA B Heli elle BCTpeuaHcb jere- 
HePpHpyrolle MbIINeUHbIe BOJIOKHA; BOCHAaJIMTeJIbHbIe ABJICHHA ObIIH BbIpPaxKeHbl 
emadee HM JOJIbIe COXpaHAJIMCb; ABJICHHA pa3s{paxeHHA HeEPBHbIX OOpa3s0BaHHlt 
B IPOTHBOTOOXHONH WKPOHOXKHOM MBIIIMe «3qOpoBoliy NanKH (HaTeKH Helipo- 
Tla3Mbl, HepaBHOMepHOCTb KasIHOpa HepBHbIX BOJIOKOH WM «HeEBPOMbI» J\BHTa- 
TeJIbHBIX OKOHYAHHH) ObIIH BbIPaxKeHbI HHTCHCHBHee, FEM B TOM 2e MBILLUUe y 
KOHTPOJIbHBIX 2KHBOTHBIX. B MexKMO3BOHOUHBIX y31aX paHbllle BOSHMKAaJIH, walle 
BCTpeyaHCb UH Ob OOJIbIUe BbIPaxKeHbI THKEJbIC H3MCHCHHA HEPBHbIX KJIETOK 
(puc. 2). B cnwHHoM Mosre y NOJOMbITHBIX 2XHBOTHBIX HHOTa 9TH H3MeHEHHA 
ObIIM BbIPaxKeHbI MeHbIUe, YEM Y KOHTPOJIbHbIX,— OCOOEHHO B MO3QHHe CPOKH. 
B 6ompuiux NomywmapuaxX roJIOBHOTO MO3ra Y HeKOTOPbIX MOJOMbITHbIX 2KUBOT- 
HbIX HaOwOasIHCb OUAPH BOCTIAeHHA B OOONOUKAX M BellleCTBe Mosra, HeueT- 
KOCTb KOHTYpOB MH BaKYOJIM3alHA HePBHBbIX KJICETOK, yBeJIMYeHHe KOJIMYeCTBA 
AJIpbIUUeK MW BbITaIKMBaHHe UX U3 Apa, yTOMMeHMe CTeHOK COCyOB HU TIposue- 
pallua run. 

CpaBHenve MOJOMbITHbIX %uUBOTHEIX I] cepuu onbITOB Cc KOHTpowpHEIMH II 
rpyMMbl MoKasbiBaeT IpHMepHO Take %Ke OTHOIMeHNA. Y TNepBbIX, NO CpaBHe- 
HHIO CO BTOPbIMH, OTCTaBaO pyOleBaHve, OTCYTCTBOBaIa PeHHHepBalluA NOpa- 
XKeHHOL MBIUIbI (B TO BPeMA KaK y BTOpbIX OHa HMesacb), ObIIM OCNaONeHI 
JONbIUNe COXPAHAHCh BOCMAMHTEIbHbIC ABJICHHA B Hell MW pesue ObIIM BbIParKeHbl 
H3MeHeHHA B Me@2KIO3BOHOUHBIX y3ulaxX. B cNHHHOM MOsre pa3yIMuHe ObIIO He 
CTOJIb 3aMeTHBIM. B OONbUIMX NMossyuapuAX TOMOBHOTO MO3ra H3MeHeHHA HepB- 
HbIX KJICTOK y TMOJOMBITHEIX XKHBOTHBIX BCTpevasHCb Valle, YEM Y KOHTPOJIBHBIX, 
WM KpOme TOrO OTMeUAOCh YTOJINeEHHe CTeEHOK COCYJOB. 

Y oxupotupix I] cepuu ombITOB OTMevamach Oolee TaKeladt KapTHHa 
rucronaTosoruyecKHX W3MeHeHHM, YeM Yy 2XHBOTHDIX I CepHH  OMbITOB. 
JlectpyKTUBHbIe H3MeHeHHA B 3apaxKeHHOH MbIIUWe ObIIH BbIPparKeHbl OOvIbIIe. 
PenunepBalna STO MBILIMbI, KaK Y2Ke CKa3aHO, BOBCe He HacTyilavia (B TO BpeMA 
Kak y 2KHBOTHEIX | cepuu onEITOB oHa uMemacb). B mexxMo3BOHOUHEIX y3u1ax H 
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CIIMHHOM Mosre walle BCTpeuaJIHCb Hi ObIIH OOJbIUe BbIParKeHb] H3MCHEHHA HepB- 
HbIX KJI€TOK H IVJIHH. 

Y onepupoBaHbrx Mocye 3apaxKeHHuA XMBOTHBIX | CepHH ONBITOB, NO CpaB- 
HeHHIO C HEOMepupOBaNHBIMH X%KMBOTHBIMH II] cep ONBITOB, a TaKKe Y KOH- 
Tpoububix I] rpynmb! No cpaBHeHHio c HeonepHpoBaHHbiMu II] rpynmbl oOTMeda-— 
NOCb OCWaGJIeHHe JeCTPyKTHBHbIX H3MeCHeHHH B OYAre NopaxKenHA, perenepa- 
IMA TpaBMHpOBaHHOrO HepBa H PeHHHepBallMM 3apaxKeHHOH MbIILINbI BHAdae 
3aJlepKUBaIMCb, a 3aTeM ycKOpsAMcb. B MexKNO3BOHOUHBIX y31aX HM B TOJIOBHOM 
MO3re Y II€pBbIX, 110 CpaBHeHMIO CO BTOPbIMH, OTMeYaIOCb OCNaOIeHHe THCTOMAa- 
TONOrHyecKHX M3MeHeHHH. B TO %*e BpeMA peakKTHBHbI€C H3MeCHCHHA — ABJICHHA 
epBHYHOTO pasipaxkeHuA — y ONe€pHpOBaHHbIX KUBOTHBIX B OMMKalWee NOCIE 
OlepallHH CpOKH Obl BbIPaAXKeHbl CHJIbHee, YEM y HEONePpHPOBaHHbIX. 

CrejlyeT OTMCTHTb, YTO BHYTpPHMpIiweyHOe BBeyeHHe 40%-ro xJOpHCTOPO 
KaJIblUHA y HEHHPHUMPOBAHHBIX MKMBOTHBIX IPHBOAMT K Ts2KEJIbIM an 
JIMKBUMpyIOulMMca MOceCTBHAM HM B CaMOM MbILINe H B HepBHOU CHCTeMe, — 
OrmeuaeTca BOCXOqAlad ereHepalua HepBa, MHHEPpBUpyloulero MbBILULY; me 
pes 1,5 u 3 Mecalla nocle HHbEKUMH XJIOPHCTOrO KaJIbUMA B IpaBylo HKPOHOK- 
HYIO MBIWMy Hapawy c pyOueBaHHem, npomudepalve MbIWIeYHbIX MH COeqHHH=— 
T@JIbHOTKAHHBIX sJlep (B HKPOHO2KHBIX MbIMIMaX C OOCHX CTOPOH) MH Mpopacta-— 
HHeM HepBHbIX MyYKOB ele BCTpeyaHCb BOCHIaJIMTeJIbHbIe: HHPUILTPAaTbl; B 
IIpOTHBONOOKHOK MKPOHOXRKHOM MbIIUMe HaOMOMaIMCh ABJICHHA pasipaxkeHud | 
J{BUraTeJIbHbIX HeEPBHbIX OKOHWAHHH. 

B MeXxXHO3BOHOUHBIX y3JlaX BCTpeYaJIMCb BakyOJIM3aluA WH XPOMATOJIH3, 
rep XpOMaTO3, MMKHO3 MH HelipOHO*aruA HEKOTOPbIX HEPBHbIX KJIETOK, OCTATOU- 
HbIe y3@JIKU, a B YyBCTBUTeJIbHbIX KOpellIkaX — BOCIIaJIMTeJIbHbIc HHDHJIbTparTHl. — 
B cmvHHOM Mosre HHOrga OTMeuaHCb TrHMmepxXpOMaTO3, HepaBHOMepHoe pac- 
mpeeseHHe HHCCIeBCKOTO BeLeCTBa H OOKMabIBaHHe rie HePBHbIX KJI€TOK 
(puc. 3), a TakxKe JIH3HC HEpBHbIX KJIETOK H OCTATOYHbIe y3eIKH. B nmposouro- 
BaTOM MOSre BCTpeYaHCb BaKYOJIM3HpOBaHHble WIM MHKHOMOp@HbIe HepBHbIe 
KJICTKH HW MHOTa JIM3HC OTACJIBHBIX KJICTOUHBIX JJICEMCHTOB, OOK aQbIBaHHe riven 
HePBHbIX KJIeTOK. B Kope OOJIbUIMX TodywiapHH OOHapyXKeHbl pacTBOpeHHe © 
MW Ppa32KWKeHHe HEPBHBIX KJIETOK, rHNepXpOMATO3 HX, PaCWIMpeHHe KalHJJIAPOB — 
u Mpommpepauna rauu (puc. 4). ; 

Ilo yueHHble HaMH pe3yJIbTaTbI yKa3bIBalOT Ha TO, YTO yCuseHHe HIM OCMa6- 
JieHve MaTOJOrMyecKOro Ipouecca, MPOABJIAIOW[eeCA MeCCTHO B 3apaxKeHHOH 
Janke, B TOM WH MHOM cTeneHu MOMyuuIO OTpaxkeHHe H B HEPBHOM CHCTeMe. — 
CosqaeTca BlevaTeHHe, YTO rHCTONAaTOOrMYecKad KapTHHa B HepBHOL CucTeMe, 
OcOOeHHO B LeHTpaIbHOU, yCO%KHACTCA M CTAaHOBUTCA Oomee pasHooOpasHolt B 
COOTBETCTBHH He CTOJIbKO CO CTeIeCHbIO HHTOKCHKAaIHH, CKOJIbKO C JJIMTebHO- 
CTbIO HW TAXKECTbIO MeCTHOrO MaTosOrHMyeckoro mpolecca. YNOMHHaHHe 06 3TOM 
MMeeTCA HW B MTepatype (°). ITO, BO3MOXKHO, 3aBHCHT OT CHJIbI H JWIMTebHOCTH 
JeHCTBUA pasqpaxkenusa, HAyWero 43 NaTOJOrMyecKOro OUara, MH ABAACTCA TpO- 
ABJICHH€M KOMICHCATOPHBIX mpoueccos. BoT noyeMy Nocwie HHBeKIMM XJOpH- 
cToro KaJIbIMA B MbIIUMY Mbl HaOsIOAaIM AaseKO 3almequM uM pacipocrpaHUB- 
INMUCH JaJIeKO 3a Npefesbl OUara NOBpexAeHHA HeHpoAucTpoduyeckui Mpouecc. 
Ha pyHkuuu yoke U3MeHUBIIMXCA MOQ BIIMAHHeM UpesBbyaliHbIX pas{paxkeHult — 
HEPBHbIX OOPasOBaHHi KaxKOe HOBOe pasypaxkenwe He MOXKET He CKa3aTbCA. 
OHO MoxeT MpHBecTH OOpaTuMble H3MeCHeHHA K HeOOpaTHMbIM HW TaKHM O6pa3oM 
BbIBECTH H3 CTpOA Te HEPBHbIe OOPasOBaHHA, OT KOTOPbIX 3aBHCHT KOMMeHCalHA — 
MaToOrHyeckoro mpolecca, MH COpBaTb ee. CKa3saHHOe JO HeKOTOpPO! CTeneHH — 
PaSbACHACT HAM 3HaYeHHMe BBeCeHHA XJIOPUCTOTO KaIbUMA B IKCIePHMeHTaJb- 
HOW MOM rasoBolt ranrpeubl. Ecsm 3apaxkaTb XMBOTHBIX, YCHJIMB XJIOPHCTbIM 
KaJIbI[MeM HeEHPOMMCTpopuyecku mpolecc, TO OHO sa6oseBaeT OT CpaBHUTebHO 
HeOOJbWOH MO3bI MUKPOOHOM usBecTH. 

B To xe BpeMs Halle ONepaTHBHOe BMeIIaTeJIbCTBO Ha HepBe, HHHepBup ylo- 
MEM 3apaxKeHHY10 MBILLLY, CO3aIO B HeEpBHOM CHCTeMe HOBbIe YCOBHA, KOTOpHIe 
oOecneuMIM yBeHYeHHe KOMMeHCAaTOpHbIX BO3MOXxKHOCTeli. Dro BosselicrBue, 
OYAYUH TIpHMeHeHHBIM Noce 3apaxkeHus, chIrpaso TIOJIOMKUTEIbHY!O POJIb. Sa- 
1390 


AUSY VLuypuU ny 
qIDOHEY *2]9e8D «0-H OP ATM oikuxkoHodun olfaedu 
@ HMNIMOdHH elOU dHel Gp eH eLlugee eNHHaD Beddow 
‘RICO OJOHGOVOI KudeMAoN OLOMarog edow @ HHI HHTed 
-opuvodinu solHewelre xidHadeH BHHexKedo JVhO “FY “Od 


X0Gr ‘oLob 
-oduuw ‘aoouY{ ‘“BHHoxKedee oaroou Hel J BH 
BLHQRS BMHHAD BeXodOW ‘PIfeA OIOHHOHOMEOIDKIN 
MOLOM XIGHadaH DHHOHANEH sOLraKb] °G “Od 


KOCET ‘oLohoduny “arson Y *2[DeD ou- % OP AnmMW 


OIAHKOHOdMH OIXavdU €@ HHMMOLHH ODOM THEY Gp eH 


BLHG 


-BS PXHHAO Bexodow “PIEON OJOHHHUD HLSW HOHadaH 
iXduoa AOLHINSLE XIGHILCHII IHHILUOND “¢ 


‘Hd 


X9gz ‘oLododunyw ‘“aVo0HH ‘BHHaxKedee afoou Hx 
-LAD [| €9deh eIrQHIOU eXYHHaD BeNodow ‘eJEON OOH 
-HHUO WOLOLM xXIGHadeH BHHOHOWEH VIVO] *[ “Oud 


M11, Ne 6, Cxeupexas 


Ppaxkenne 2Ke Ha (one TpaBMbI HEpBa yTAXxKeMANO TeUeEHHE NaToMOrHyecKoro TIpo- 
mecca. ITO yKa3biBaeT Ha 3aBHCHMOCTb TeYeHHA H MCXOJla 3a60J1eBaHUA OT TOTO, 
B KaKOH MOMeHT M0 OTHOUICHHI0 K MOMEHTY HH®UUMPOBaHUA OpraHv3M Nowyuaer 
AONMONHHTeEIBHOe pasypaxeHve HepBHOL CHCTeMBI. e 

TakuM 06pa30M, MO?KHO IIpHliTH K 3aKJIOUeHHIO, UTO B BOSHHKHOBeHUH, Te- 
NeHHH HW WCxOJe sado/leBaHHA, BbIsBaHHOrO B. perfringens, pematomly!o poulb 
HrpatoT TIpouecchl, pasbirpbiBaloulvecaA B HepBHOH CHcTeme. MDopMa 9sTHX TIpo- 
IeCCOB, B CBOIO OYepeb, CBA3AHA C HHTCHCHBHOCTbIO, JVIHTeJIbHOCTbIO HM Kaye- 
CTBOM MOCTyMalolwluX B Hee cnelMpuyecKHX H HecneuMpHyecKuX pa3syparxenHh. 


VMucrutyT HopMambHol wu maTonoruyeckolt Tlocrymuso 
(bH3HOIOrHH 15 IX 1956 
AxayeMHH MequunMHCKHX HayK CCCP 
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Jloxaanm Akagemun nayk CCCP 
re 1956. Tom 111, Ne 6 


PH3SHO/JIOLHA 


T. H. COJJMEPTHHCKAA 


U3MEHEHHA YCJIOBHO-PE®JIEKTOPHOM JEATEJIBHOCTH : 
Y KPOJIMKOB NOCJIE IKCTHPNAWMM BEPXHWX WEHHbIX 
CHUMNATHYECKHX Y3JIOB 


(ITpedcmaezeno axademuxom JI. A. Op6eau 14 1X 1956) 


B uccneqoBpanunax akayemuka JI. A. Op6enu (*) wu ero COTPyHHKOB ObIIH 
NlowyveHbl yOeAuTe/IbHbIe JaHHble, yKa3bIBalollMe Ha BIMAHHe CHMMaTHYeCKON 
HepBHOM CHCTeMbI Ha pedJIeKTOPHY!O JeATebHOCT Pa3JIMYHbIX OTJeJIOB LeH- 
TpaJIbHOli HepBHOH CHCTeMbl — CMHHHOFO, NpOONTOBaTorO, cpefHero MW TIpoMe- 
XKYTOYHOrO MOsra, MO3KeUKa H KOPbI TOJOBHOrO MOsra. 

9. A. Acparau (', ?) uw B. B. Masaos (*) noka3ann, ro NOcme Nepepesku CHM- 
MaTHYeCKHX HepBOB HM 9KCTHpMalHu WeMHbIX CHMNATHYeCKHX Y3JI0B y cOOaK 
HaOmoaoTca ruryOokve HU JWIMTesbHbIe W3MeHeHHA  ycJIOBHOpedseKTOpHOH 
JI@ATCJIbHOCTH, BbIPaxKarolllvecH B WCUeC3HOBEHHH YCJIOBHBIX pedIeKCOB, MejJ- 
JIGHHOM HX BOCCTAHOBJICEHHH, B HapyIUe€HHH paBHOBeCHA Mey mpoueccaMH 
BOSOYKICHUA WH TOPMOXeHHA B CTOPOHY ycusieHuaA nNOcmeqHero. AnanorvuHble 
Hapylmeuua HaOmosantu D. I]. Matiopos, M. UW. Hemenos u JI. C. Bacunbesa 
(°), . B. Ckunuu (’) np pasqpaxeHuu BepXHHX WeHHbIX CHMNaTHYeCKHX y3JI0B 
PeCHTTeHOBCKUHMH JIyyaMH uM TOKaMu JleqioKa. 

Bsaufly Toro uTO BCe NepeyHCJIeHHbIe PaOoTh! ObIIH MpOBeeHbI Ha co6aKax, 
ONpeesIeHHbIM HHTepec MmpeCTaBIANO UCceOBaHHe OCOOeHHOCTel B3aHMOOT- 
HOWeHHA CPYHKIUMH CHMNAaATHYeCKOM HEPBHOM CHCTeMbI HM KOPbI TOJOBHOTO MO3ra, 
Y 2XKHBOTHBIX, CTOAMIMX Ha 6Olee HH3KOM YpOBHe pa3BHTHA. 

V3yyenve STOrO BONpOCa BaxKHO B CBA3H C UCcuIeqOBaHHAMH A. JI. Tlonenopa 
(°), WoKasaBllero, YTO BAMAHHe CHMIMaTHYeCKO HepBHOL CHCTeMbI Ha 9KCMepu- 
MeHTAJIbHbIe SIIMIJIeNTHYeCKHe MpHNaqKH y MOPCKHX CBHHOK HM KPOJIMKOB BbI- 
paxkeHO cCHJIbHee, 4YeEM y COOaK. 

Hai uccneqoBaHvA MpOBOAMINCh Ha 7 KpOMWKaX, y KOTOpBIX pbipaaTl= 
BaJIHCb J{BUPaTeJIbHO-TIMINeBbIe TMOJIOKUTEbHbIC HM OTPHUaTebHbIe YCOBHBIE 
pedsekcbl. B ycOBHAX HallMX OMbITOB MOJOMKUTeIbHbIC YCOBHbIC 0 ea 


NOABMBIIMCh BiepBbIe Ha 6—10 coveTanHHu, ynpounBanucb nocne 30—60 co- 
yeTaHHit, Bulpaoorka AuppepenyMpOBOUHOrO TOpMO*KeHUA HOCHsA BOJIHOOOpa3- 
HbIM XapakTep. 

C yesrbio onpeseeHuA PYHKIMOHAMbHOM CHOCOOHOCTH KOPKOBBIX HepBHBIX 
KM€TOK AO WH NOCHE ONepauHH OblIH MpHMeHeHbI HeKOTOpbIe (OpMbI NepeHanpA-— 
X%KCHHA OCHOBHbIX HeEpBHbIX Mpoleccos. 

IlepeHanpsxKeHve BOSOYAHTeIbHOrO M TOPMO3HOFO MpOUeCcOB BbISbIBAOCh 
YAMMHEHHEM H30JIMpOBaHHOrO JeHCTBHA YCNOBHOrTO paspaxKUTeA C OObIUHbIX 
10 cek. 40 1—2 MuH., yBeIM4eHHeM YHCIa coueTaHu, yKOpoueHHeM HHTepBala 
M@K|Y PasipakKeHHAMH, YJWIMHCHHEM BpeMeHN JelicTBud ucbdbepenunpoBod 
HOrO pas{paxKUTeIA WIM We yBeIHYeHHeM unCcsa AuddepenupoBoK B OJUMH 
ONBITHBIM eHb. [lepenanpsxKenne TOpMosHOrO Hu BOs6yAUTebHOFO IIpOleccoB. 
B pale CiyyaeB COMpPOBOKaNOCh MaTONOrMYeCKUMU HapylweHHAMM ‘BpICHeH 
HEPBHOW JCATCbHOCTH, KOTOPbI€ 3aKIIOVaIHCh B WCUeC3HOBEHHM YCJOBHBIX HW 
Wake B pxAe cyuaeB Oe3 CJIOBHbIX pedslekcoB, B TOABJICHHH TapaOKCaJIbHBIX 
(a3, HeraTHBHbIX peakIH, BereTaTMBHEIX Hapywennli B Bue MOUeUCHYCK aH. 
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peskO BbIpaxKeHHOH TulepecTesHH, NOBbIIeHHA TemnepaTypbl yweli, NoTepH 
Beca. 

Tlocne mpopeqenua dyHkuMOHaTbHbIX TpO6 %KMBOTHEIM JaBasica 2—3-He- 
JeJIbHbIM OTAbIX HM BCE 3a NpoBepKoh cocrosHuA ycIOBHOpedleKTOpHOH JeA- 
TEJIBHOCTH MPOWSBOAMOCb OMHOCTOpOHHee WIM JBYXCTOpoHHee yjlaseHHe 
WeHHbIX CHMMaTHYeCKHX y3JIOB. 

Hapyulenua yclopnopedpiekTopHoit JexTenbHocTH Mocie onepaliH Obiin 
MOUTH OJHOTHMHBIMM y BCeX OMepHpOBaHHbIX MKUBOTHEIX. Ilo xXapakTepy UX 
MOXKHO ObIIO paseNHTb Ha HeCKOJbKO nepHoyoB. | nepHox, OTHOCHIMMICA K 
TIEpBbIM TOceonepalHOHHbIM HAM (83—4 JeHb Nocse OnepauNn), XapakTepH30- 
BaJICA 3HAYNTeJIbHbDIM CHWKEHHEM OesyCJIOBHbIX H YCJIOBHOpe*sIeKTOPHbIX peaK- 
mui (puc. 1). Bo II nepuoyg, npoxomxapummiica B Tevenne 5—6 onbiTuHbIx AHeli, 
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Puc. 1. JuHamuka BbIcIIei HEPBHOM JeATebHOCTH Y KpomuKa NocMe OAHO- 
BPeMeHOrO JBYCTOPOHHEPO yaJIeHHA BCPXHUX WEHHBIX CHMMATHUeCKHX y3- 
JIOB: @ — OnbIT (KpomuK Ne 5), 6 — KOHTPOb (KpomHK Ne 7). SamTpuxo- 
BaHHble CTOJIOHKH MOKA3bIBaIOT MPOWeHT NOOXKUTCbHBIX PCAKILMi Ha YCJIOB- 
HIM Pas{paxkKUTeIb B KaKAbIH ONITHBIM edb. Uepubie crom6uKu — mpo- 
WHT MOJIOKHTCIbHBIX PeAKUHi Ha OeSyCJIOBHbIM pas qpaxkuTesb 


OTCYTCTBOBAJIH Kak Oe3yCJIOBHbIe, TaK HM YCJIOBHbIe MHUeBbIe pedbIeKcbl, IpHuem 
9TH ABJICHHA ObIIH BbIPaxKeHbI ApyYe B c/yYae ABYCTOPOHHeH CHMMaTSKTOMHH 
(puc. 2, au 6). II] nepnog, oxBaTpIBaroulHi MpoMexKYyTOK Bpe€MeHH OT KOHILa 2 
mocwleonepauHOHHOH HefleH JO 3 MeCaAWeB, HeIb3H OXapakTepH30BaTb Opeye- 
JIGHHO. ; 

YcJIOBHbIe pe*IeKCLI B STO BPCMA CTOAJIH Ha OUCH HH3KOM YpoOBHe (B cpeq- 
Hem 25—30%) HW ObIIM UpesBbIYaliHO JaOHJIbHBIMH. 

OnbiTbI C HEKOTOPOH BCIbIUKOM BO3OYAMTeIbHOrO Mpolecca B BHAe XOpoIo 
BbIPAKeHHDIX 2—3 yCJOBHOpe*PJCKTOPHbIX OTBETOB, COMPOBOKMaembIxX Bura- 
TCJIbHbIM OeCMOKOMCTBOM BHavase H OTCYTCTBHEM BCHKOM JeCATebHOCTH B KOHIe, 
CMCHAJIHMCb OMbITAMH, B KOTOPbIX HasM4yHe yCJIOBHOpedeKTOpHOrO OTBeTa 4e- 
peOBaIOCb C ero OTCYTCTBHeM B TeYeHHe BCEPO OLIbITA. 

5—7-]HeBHbIM OTAbIX JaBasl BPeMeHHOe yJlyyuieHHe B TeyeHHe |—2 omnpiTos, 
mocse wero KapTHHa YCIOBHBIX pedIeKCOB BOspallasacb K Tipem*kHe. Tak Kak 
IA (PyYHKIMOHAIbHO OCMaOJICHHOM KOpbl KPOJIMKOB e%Ke/{HeBHad paooTa M0 yc- 
JOBHBIM pebileKCaM OblJIa, OUCBHAHO, TpyYAHOM 3aqavel, MbI Mepewimu K MOCTa- 
HOBKe OMbITOB Yepes 1—2 AHA. NOTA Taka paOoOTa 3HayMTebHO yyuMsa 
yCIOBHOpe*leKTOPHY!O JeATebHOCTh HM MpOWeHT yCJIOBHbIX pedseKcoB OCTHr 
BbICOKOrO 3HayeHua (MopayKa 60—75%), Bce 2Ke OH Obi HWKe 10 CpaBHeHHIO 
¢ JOOMepalHOHHbIM YPOBHeM. 

CreqyeT OTMeTHTb OHY OCOGeCHHOCTh yCMOBHOpedeKTOpHOH JeATebHOCTH 
*KHBOTHBIX. Ec JO OlepallWH 2XHBOTHBIC Ha 3ByK YCJIOBHOTO pa3sqpaxkuTelA 
B OOJIbINMHCTBe CyYaeB NOAXOAUIM K KOPMYylIKe cpa3y ui Yepes 1—2 cek., 
TO Tefepb JaTeHTHbIM Mepwok ycuIOBHbIX peakIWi yAMHusAcCH fo 6—8 cex. 

Tlomumo ycaopHopepjekTOpHoH Mocrpaqala Mu OesycmoBHOpedseKTopuan 
WeATeIbHOCTb. []ocrosHHbIi BbICOKHM ypOBeHb Oe3yCJIOBHbIX pePIeKCOB JO one- 
pauuu (IpHHATbIM HaMH 3a 100%) cmeHHsICA YACTHUHDIM BbIMAaeHHeM TMHUeBbIx 
OesyCNOBHbIX pebleKCOB B MepBble j[Ba MOcweonepayHOHHHIX AHA (I nlepHoy) 
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HeIOCTO- 
OTMeTKa 


6 — nocue yalane- 
i, 


AHOCTbIO OTCYTCTBYIOT, Ge3YCNOBHbIe perreKcpl 


PXHHX WelHbIX CHMMaTHYeCKHX y3/10B, 
B3ATHE KOPMa, OTMeTKA YCOBHIX Pa3qpaxuTee 


i, OTMeTKa BpemeHH 


Y3JI0B (YCIOBHBIe pedbIeKCbl m0 
pMyurke, 
Oe3yCIOBHEIX pa3qpaxkurTee 


ePJIeKCbl KpomMKa: a — JO yavIeHuA Be 


ABH*KCHHA KPOJIHKa, MOXOX K KO 


. 
’ 


MHbIX CHMMaATHYCCKHX 


HHA BePXHHX Wel 


Puc. 2. IIuuyespte ycmosupte p 


AHHbI), CBepxy BHH3 


3 Ke) 


HW MOJIHBIM OTCYTCTBHeM 4X BO II nepHoye, nocme yero HacTynHO Kpafinee He- 
MOCTOAHCTBO pebsleKcoB B IIT nepHoye, HecMoTpa Ha CoxpaHeHue JOOnep allHou- 
HbIX YCJIOBHM MMULeBOrO palluona. 

OqHako CyleyeT OTMETHTb, UTO HapAAy C ONbITAaMH Cc Hu3KUMU OesycJIOB- 
HBIMH peeKcaMH HAaGJUOMaIMCb ONBITHI C XOPOUIO BbIP aYKCHHbIMH, OUCHb BbICO- 
KHMH Oe3yCJIOBHBIMH peaKUHAMH. 

B jatbuelituem mpu paOoTe yepes Jeub YPOBeHb OesycOBHbIX pedleKcoB 
BOCCTAHOBHJICA NOMHOCTbIO AO YPOBHA MOOMepalMOHHOTO, HO B OTICMbHbIX OMbI- 
Tax BCe 2Ke HaOMOAaOCb 3HAYHTeMbHOe yJWIMHEHHe aTeHTHOTO nepvofla 6e3- 
YCJIOBHBIX peakuHit. 

Hsmenuucb HM B3aMMOOTHOMIeHHA M@KIy MpoueccaMH BOsOyxXJeHHA uv TOp- 
MOXKEHH B CTOPOHY YCHJIeEHHA TOpMO3HOrO TpoLecca. 
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Ecau 40 onepayHu xox o6pa3oBanns AuddepeHuMpoBouHoro TOpMoxkeHusA 
OCHJI BONHOOOpasHbIli XapakTep, AudpepenunpoBKu acTo pacTOpMaxkuBa- 
MCb, a TOHKylo JudpepenuupoBKy BEIPAOOTaTh He yalocb, TO Mocme CHMMAT- 
<TOMHH JudepenupoBoynoe TopMoxenHe ycunusocy. [léKasaTeem yalyu- 
(eHHA AudhepenyupoBoynoro TOPMOXEHHA ObWIO HE TOJIbKO HOMHOe OTCYT- 
"BHE peakUMH Ha OTPHMaTeJbHbIM YCJIOBHbIT pas{paxKuTeIb, HO HM OTYeTIHBO 
pIPaKeHHaA MOJO*KUTeIbHaAA HHAYKUUSA. 

Ec 40 onepatuu BpipadorKa ToHKoli AuepeHuMpOBKH Obla IA KPOJIH- 
9B TPYAHOW 3ayavel U BbISbIBaIa OOIMHO HapyleHNsA BBICHIeli HepBHOH jjexa- 
IbHOCTH, TO NOCMe ECHMNATH3alH TOHKaA AudppepeHuupoBKa, NpHMeneHHas 
) Tex 2Ke pelewax, KaK HW AO ONepalluu, OCYIECTBIANACh 63 OCOOBIX OTKJIOHE- 
4M B BbICIUeH HepBHOM JeATebHOCTH. 

Kak y2Ke OblI0 CKa3aHO, HaMM NpOBeeHbI (PyHKIMOHAbHBIE IIpoObl lo Tepe- 
TIPsKEHHIO TOPMO3HOTO Mpolecca NyTeM YWHHEHHH H30NMpOBaHHoroO Jeil- 
‘BUA JudpepeHuMpoBoyHOoro pasqpaxuTenaA jo 2—5 MMH. H yBeMYeHHA KO- 
AYeCTBa OTPHUaTeIbHbIX PaspaxkuTeseH B OHOM onbiTe. Ecnu sToT cnoco6é 
*peHalpAKeCHHA TOPMOSHOLO Mpolecca AO CHMNATSKTOMHH BbI3bIBaJI OTYUCTIIHBBbIC 
APYUICHUA BbICIIeH HepBHOM AeATeIbHOCTH B BHe pacTOopMaxKuBaHUA Judde- 
*HIMPOBOK, CHJIbHEMINMX Me2XKCHTHAJIbHBIX peakI[Hii H BereTaTHBHbIX Hapy- 
‘HH, TO MOCI€ CHMNATSKTOMHH MpHMeHeHHe 9TOIi xe IIPOOb! JlaBaJIO JIMIIb B 
ACIBHBIX OMbITAX paCTOpMaKUBaHHE AupdpepenUMpOBOK, HO Oe3 MeXKCHTHaUIb- 
IX peak WM BereTaTHBHBIX HapyllieHHit. 

KOHTpOJIbHBIC OMIT, MPOBeACHHbIe C WeNbIO UCKOUCHHA BIMAHUA Onepa- 
IOHHOM TpaBMbl, NOKa3aJIH, YTO paspe3 eH, paccOeHHe MBILIM, MpelapoBKH 
2HHbIX -CHMMaTHYeCKHX HEPBOB He BbI3bIBaIH HHKaKHX H3MeHeHHI B yCJIOBHO- 
@eKTOpHol JeaTembHocTH (cM. puc. 1, 6). U3snoxenHpIe BHIIe pesybTAaTHI 
‘CHEPHMEHTaJIbHbIX HCCIeOBAaHHH NOKasbIBalOT, YTO TOce yasleHHA WelHbIX 
TMMaTHYeECKHX Y3JIOB Y KPOJIHKOB HaOJOaloTCA JOBOJIbHO pe3skHe HapylleHHA 
YCJIOBHO- H Oe3ycIOBHOpedIeKTOPHOH JeATeIbHOCTH. XapakTep 9THX Hapy- 
2HHM MOSBOIAeT CUHTATb, YTO TPH JCCHMMATH3aHH BICIIMX OTJeOB WeHT- 
WIbHOH HepBHOH CHCTeMbI HaGiofaeTCA peskoe OcmaGseHHe BO30y]UTeb- 
rO mpollecca, Ha POHE KOTOPOrO, IO-BHHMOMY, HM€e€TCH HEKOTOpoe yulyule- 
f€ TOpMO3HOro Npouecca. CpaBHHBaA pe3yJIbTaTbl, NOJyYeHHbIe HAMM Ha Kpo- 
(KaX, C pe3yJbTaTaMu uccneqoBanni 9. A. Acpatana, Bb. B. Ilapnosa u gp. 
co6aKax, MOXKHO IpHUTH K 3aKJIIOUeCHHIO, YTO Y KPOJIMKOB yJlaeHHe Bepx- 
1X INe€HMHbIX CHMMaTHYeCKHX Y3JIOB OKa3bIBaeT Ha BBICIIUYIO HEPpBHY!IO JeATeJIb- 
DcTb OOuIbUIee BIMAHHe, YeM Y XXHBOTHBIX OOee BbICOKO OpraHH30BaHHbIXx. 


Tlocrymusto 
16 VIII 1956 
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JIloxaagmn Axagemuu nayr CCCP 
1956. Tom 111, Ne 6 


IMBPHOJIOLH 


r. B. OPJIOBCKAS, A. JI. 3AMJJEC u A. A. TYCTAHOBCKHA 


OBPA3OBAHHE KOJIWJIAFEHA B IMBPHOTEHESE 
(ITpedcmaeaeno axademuxom A. H. Onapunom 21 1X 1956) 


IIpumMeHenue COBpeMeHHbIX THCTOXHMHMYeCKUX METOJOB B COY“eTAHHH C 3Je. 
TPOHHOH MHKPOCKOMHel WH PeHTTeHOBCKMM CTPYKTYPHbIM aHasH30M pacuiMps 
BO3MOXKHOCTH B H3y4eHHH mpobsembl PuOpunOrenesa. [lob3syacb ykKasa 
HbIMH MeTOJaMH, MbI MOPIM MOJOHTH K STOMY BOMpOcy C HOBbIX MOSHI, 03; 
Wu OTbICKaHHA OWOXHMMYeECKHX MeXaHH3MOB OOpa3sO0BaHHA KOQJIJareHOBO! 
BOJIOKHa WH H3yYYeHHA MOSTAaMHOTO BKJIOUCHHA pa3JIMYHbIX OMOJIOrMYeCKH a) 
THBHbIX BeWIeCTB B Mpouecc KOJJIareHooOpas0BaHHA. 

Hacrosujad pa6oTa ABIAeTCA MepBbIM ONbITOM Takoro uccTeqOBaHHA. I] 
JIYYMB Ha OCHOBaHMM aHamv3a JaHHble O MHOTO*a3HOCTH H MHOPOKOMIOHEHTH 
CTH CHCTeMbI KOJiuareHa (', 7), Mbl, ECTeCTBEHHO, CTaIH Tepe 3aqaye npoca 
J\MTb, KaK MpOWCXOAUT HadasbHOe OOpas0BaHHe KOJIareHa Kak CJIOKHOTLO 68. 
KOBO-OIMCaxXapHAHOoro KommueKca. Ecau cyiectByeT OeKOBO-NOmMHCaxapH, 
Had OCHOBa KOJJareHa — KOJMaCTpOMHH, TO pH OOpas0BaHHH JedpuHUTHBHO! 
KOJI areHOBOrO KOMIJIeKCa OHA JOJUKHa ABHTbCA TOM NepBHYHOM cbasou, Ha K 
TOpylo HaJlaraeTcA [pyrad COCTaBJAOWaA — MpOKOJIareH, C KOTOPbIM CB! 
3aHbI OCHOBHbI€C CBOMCTBA KOJIareHa. 

Mor wcculeqOBasIH KOXKHbIM MOKPOB MJIONOB CBHHbH HW KOPOBbI pa3JIHUHbIX 3} 
OPHOHAaJIbHbIX MepvoRoB OT 5 Jo 13 Hegenb. MaTepnan usyyacA MeTOAaMH F 
CTOXHMHH, 9JIEKTPOHHOM MHKPOCKOMHH H peHTTeHOBCKOLO CTPYKTYPHOPO aHasHs. 

Jina THCTOXMMHYeCKOrO HCCeAOBaHHA MaTepHaJl PUKCHPOBAJICA B XOJOMHO 
alleTOHe HW 3aJIMBaJICA B Mapaduu; Cpesbl Obl TOMUMHOH B S—6 uw. 

TlomuMo OObIYHbIX THCTOMOrHYeCKHX, MpHMeHAMHCb MeTOAbI OKPaCKH — 
YCTaHOBJICEHHOH CHelMpPHYHOCTbHIO peak WM MeTOJbI cneuMpNyecKoro paspi 
IN€HHA KOMMOHEHTOB TKaHW C Mocseqyrouleh oKpackol. IIpou3Boquamucp cil 
AyloulHe OKPacKH: NHKPOyKCHHOM, TO, NO HauIMM JaHHbIM, cnemMdu4HO 
mpokosareHa (*); TOJYHAMHOBbIM CHHHM HM TepHosaTpyKCHHOM JIA OOHapym 
HUA NOMCaXapHAOB pasMUHbIX THMOB; CepeOpoM lo Myty; Ha pHOonyKseHHK 
Bylo KucJIOoTy — 10 Bpawie: asanom mo Tetifeuraliny u Ap. Oru oKpacKu 110% 
BOJMIM HaOMOAaTbh NeTalM KNCTOUHbIX HW HEKJICTOUHBIX cTpyKTyp. IIpousBost 
JiaCb 9H3MMHaAd OOpadoTKa TeCTHKYApHOH THaypoHusasol, cnemnpuyeck 
paspyulaiomlelt rHajlypOHOBy!lO KHCOTY HM XOHApouTuH-cysppat A u C (? 
aMH1a30H CJNOHbI, paspyiuaiolleH TIMKOreH, KOJJIareHa3o0i, paspyuarouly 
mpokousaren (°), H KpHCTamMyecKol puOonyKsea3oi. -— 

Hisyyenve mpenapaTos npousBo_uiocb pH OoubWIMX yBenMyeHuaX — OMI 
CbIBAeCMbIC KAPTHHbI pa3JIMUHMbI TOJIbKO Ip yBeW4eHHH OKOIO 1000 x. | 

J\1s 9€KTPOHHO-MUKPOCKONMYeCKOrO HccseqOBanua MaTepvan romoreHl 
3MPOBaJICA WJM JHCHeEPprupOBaJICA 3BYKOM C YacTOTON KOMeOaHHi B7, 13 u 20 Kr 
mpellapaTbl HaTeHAJIMCb XPOMOM. PeHTreHOBCKasl CbeMKa MpPOMsBOAUMACh MO 
OOJIbILIMMH yruiaMu. F 

Y 5-HefesbHbIX IMOPHOHOB B COeAMHUTeIbHOM TKAHH KO2xKHOFO TOKPOB 
silpa KPyHbIe, KPyrsble, MHTeCHCMBHO OKpallleHbl, pactioularaloTrcn GAU3KO APY 
oT Apyra. Mexjy apamn, pu OKpacke a3aHOM, BUHbI WWIOTHbIe CHHHe BOJIOKE 
(Tm2KH), OTTPaHHIMBaIOUHe H CBASbIBAIOMIMe MeExy coboli OKPyrvIble Teppurt 
PHH. OTH BONOKHAa KpacaTcA NMKpOyKCHHOM B KOpHyHeBATEI IBeT UV aprupe 
(PHJIbubI pH OKpacke no Dyry (onucaHHbIe CTpyKTypbI cmeqyer, T10-BHJ{MMOM} 
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CCMATPHBATb Kak YIWIOTHEHHbIC PpaHHUbl SKTONIA3MbI H €e OTPOCTKH). OxKpa- 
a 110 @yTy BbIABIACT, KpOMe TOTO, OTJeJIbHbIe 3ePHHCTbI€ BOJIOKOHILa HeyeT- 
H CTPYKTYPbl, BHAMMBIC TOJIbKO Np yBeJIMYeHHU Combe JO00X, pacnowa- 
olllvecH B WHTONMasmMe. IIpH oKpacke TOJITyYHAMHOBbIM CHHUM B LMTOMMa3sme 
CTOK, B HENOCpeACTBEHHOM OH3OCTH K AJpy, BHJe€H APKO OKpallleHHbIii 3ep- 
CTbIN MeTaxpOMaTHYecKHH MaTepHa. Ilocue o6pa6orKu ruanyponufasoli 
TaxpOMaTHYeCKOrO MaTepHaia He BUHO. Ilepnogat-yKcuHoBan peakuua 

ABIACT B UMTOMIAsMe CIaOO NOMOKUTeIbHbIM HEYCTKO KOHTYpupOBaHHblit 
pIOuaTbIN MaTepHas. ‘ 

IIpu uccneqoBaHun KoxHOrO MoKpowa 5-HeyeBHOrO MO,a B 9JIeKTpOHHOM 
Kpockone OOHapyKHBaeTcA OO/bUIOe KOJIHYeCTBO OeccTpyKTYypHoOrO MaTe- 
aa. B HeOsByYeHHOM OGbeKTe BOJOKOHMA BUHL TOMbKO MO Kpalo Takoil 
SCTPpyKTypHoH Maccpl. Ilocne ucneprupoBaHua 3ByKOBbIMM KOseOaHuaMH 
ABJIAIOTCA CiIaOO KOHTYPHPOBaHHble BOJIOKHHCTHIC OOpasoBaHua C HeyeTKO 
pakKeHHOH Nonmepeynoi ucuepyenHocrpio. B oTseubHbIx cyyanx yaerca 
ON0LaTb, UTO TaKHE BOMOKOHIMa OTXOAAT OT Mosoca spa (puc. |, a). 

[Ip Janbueliem pasBuTun (SMOpHoHbI CBHHbU 6—9 Hejesb, SMOpHOHEI KO- 
Bb 8—9 Heeb) Aqpa CTaHOBATCA MeHbIUe, OTOABUTaloTcA Apyr OT Apyra, 

BHyTpeHHee CTpOeHHe MIOXO pasmHyHMO. Buyubr Ooee TOMCTHIC TA2KH (TO- 
JMMOMY, YIIJIOTHCHHA SKTOMNAa3MbI), OTTPaHHUHBarolllie yuaCTKH TKaHH, B 
TOPBIX paciojaraeTcA APO, HW TOHKHE BOJOKOHMa, XOPOWIO BbIABJIAIOULHeCcA 
K aprHpoduJibuble mpl OKpacke No MyTy U pa3smHUHMbIe Mp OKpacke aga- 
M. Ilo Mepe pa3sBHTHH SMOPHOHOB KOJIMYeECTBO TOHKHX BOJIOKOHEIL yBesH4UH- 
eTCA, OHH OOpasylOT CeTeBUAHOE crIeTeHHe, OCOGCHHO crylaiollleeca BOKPYT 
ep (prc. 2, a). B sror nepuog B WHTONNa3Me BUHO OObIIOe KOMHYECTBO MeuI- 
3eEPHHCTOrO MeTaXpOMAaTHYeCKOTO MaTepHadla, OCOO€HHO OOMJIbHOrTO BOKpyr 
ep (puc. 2, 6). ApkocTb oKpacKH H KOJIMYeCTBO Me€TaxpoMaTHYecKoro MaTe- 
aJla K KOHWYy STOrO MepHoOa HECKOJIBKO YMCHbUIaeTCH, B HEKOTOPBIX CTyUaAX 
peAesIAIoTCH Me€TAXpOMATHYeCKH OKPalUeHHble BOJOKOHMA. Bosse OTebHbIX 
ep MOABJIAIOTCA HeOOJIbUIHe yYYACTKH MeHHCTOH SHAOTMMA3MbI. 

B 9nekKTpOHHOM MHKpocKorie BHYHbI HHTH C epHooM MOBTOpsAeMOcTH 
280 A. Tako Tun uoOpHi aABIAeTCH MpeoOsalawolluM, OfHaKo yxe y 
HeJeJIbHOrO SMOPHOHAa KOPOBbI HaOOAaloTCcA OTJeJbHbIe (UOPHbI C MepHo- 
M lloBTopsemocTH B 640 A. PentreHorpaMMa KOXKHOrO NOKpOBa He aeT Xa- 
KTepHOrO JIA KOJIareHOBOTO KOMIJIeKCa HHTepdepeHUHOHHOrO MakKCHMyMa 
Zo A. 

Jlanpueiwiasa TpancopMalua COCTOHT B TOM (9MOpHOHE! CBHHBU 10—12 He- 
ib, 9MOpvoubI KOpoBb! 11—13 Heeb), ITO AApa KNETOK CTaHOBATCA GOovee 
eTJIbIMH, OBAJIbHbIMM, NO HX MowcaM B WHTOMJasMe OOpasyloTca JVIMHHbIe 
HYCOBHJHbIe «OTPOCTKH», OKPalMBaloulveCH a30HOM B KPaCHO-OpaHKeBbIi 
eT. BonoKHa MOCTeMeHHO TepAIOT CeTeEBHAHOe PaCMOJOKeHHe, BbITATHBAWTCA 
OJIb <OTPOCTKOB», TIOKpbIBad UX. XapakTep BOJOKOH MeHAeTCH, OHM CTaHO- 
Tea Oosee WHPOKUMH, PbIXJbIMH, pacnosaraloTcsA Napatienbuo Apyr APyry; 
KHe BOJIOKHa OKpalllMBaloTca a3aHOM B HHTeCHCHBHbIM CHHMH UBeT, 110 @yty — 
cepOBaTO-cupeHeBbiii, NUKpOPyKCHHOM — B OTYCTJMBEIN POSOBbII{ HJM MaJIM- 
BbIM. TOJIlyHMHOBbIM CHHUM BOJIOKHa STOTO THNa KpacaATCA B TOwyOOBaTbIt 
eT C M€TAXPOMATHYeCKHM OTTECHKOM, IIpPH¥eM BHavasle MexKy BOJIOKHaMH CO- 
aHACTCH HEKOTOPOe KOJIMYECTBO 3EPHHCTOTO MeTaXpOMATHYeCKOrO MaTepHasa. 
KOHIY OMMCbIBaeMOrO MepHONa COEMHHTEbHAA TKaHb KOXKHOTO NOKPOBAa CO- 
OUT H3 CTPyKTYP, KOTOPble MOryT ObITb ONpefeJIeHbI Kak AjepHO-BOJIOKHHCTbIC 
pasoBaHHs: 9TO Apo C AByMA TYYKaMH BOJIOKOH, OObEAHHEHHBIX y MOJIOCOB 
TOMMA3MATHYECKHMH KOTPOCTKaMH» (phic. 3); MocmeqHHe, BHAYae APKO OKpa- 
HHbIC (OKpacKa a3aHOM) H XOpOWO OTTpaHHYeHHbIe, NOCTeMeHHO TepsAIOT Ap- 
CTb I[B€Ta H UCTKOCTh KOHTYPOB MH CTAHOBATCA C1a60 BUJMMBIMH B Ily4Ke BO- 
KoH. Ilo Kpaio MYYKOB YacTO BHAHbI Oomee TOJICTHIE TAKU, COXpaHsAIOMHe 
PHPOHJIbHOCTD. 

Y ocHopaHuA WHTOMMasMaTHueCKHUX OTPOCTKOB BHAHbI pH oKpacke Mo 
yale 93HAYHTeIbHbIC CKOMNJeCHHA OeCTAIMMX KPaCHbIX MHPOHMHO@HJIbHbIX 
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3epeH. B aqpaX BAHAI KpyNHbIe Kpacuble ayppumKu. Oxpacka mo Mla6agan 
BbIABIACT OO/IbINHe CKOMJICHHA PIMKOreHa; 3epHa TMMKOreHa OKPyKaloT ADT 
MB BUJle MaHTHH OfeBalOT OCHOBaHHe Nyuka (puc. 4). B Tex aepHO-BOJIOKHI 
CTbBIX OOpa30BaHHAX, Te WMTOMMasMaTHYeCKHe «OTPOCTKM» yxKe TepAtorc 
MexXly BOJIOKHaMH, KOJIMYeCTBO TvIMKOreHa YMeHbIUlaeTCH, a 3aTCM IJIHKOTE 
cOBceM HcyesaeT. ; . ; 

B 3n€KTPOHHOM MHKpoOckKone HaOJIOfaeTCA MOCTenMeHHOe yBeJIMYeHHe, a 3% 
TeM npec6jaqanuve *uOpuA c MepHoyfom noBropsemocTu B 640 A (puce. 1,6 

Ha peutrenorpamme BHJeH XapakTepHbIM JIA KOJIJareHOBOrO KOMMJICKC 
WHTepdbepeHUHOHHbIN MAaKCHMyM B 2,9 A. 

BosoKHOnO,OOHbIe OOpas0BaHHA, BUAHMbIC B CBETOBOM MHUKPOCKONe Ha pak 
HUX CTaMAX pa3sBUTHA, MpeACTaBsAIOT COOOH, NO-BHAMMOMY, YIIJIOTHEHHA 3h 
TOMMa3Mbl, a HE BOJIOKHAa, MpeOOpasyloulvecA B JaIbHeHWeEM B KOJIareHOBbIk 
O 4eM CBHJeTeJIbCTByeT BCe€ HalpaBJIeHHe Ppa3BHTHA BOJIOKHHCTbIX CTPyKTY{f 
B wHTona3mMe B 3TOT NepHO BUAHbI CKOMJICHHA MYKONOJIMCaxXapHyOB HW OTM 
yaeTCA Hayao OOpa3s0BaHHA 3€PHHCTHIX aprHpOHJIbHbIX BONOKOHeL. B amex 
TPOHHOM MHKPOCKONe 9THM CTPYKTYpaM COOTBETCTBYIOT, M10-BHHMOMY, amop¢ 
HbId MaTepHasI WH Cla6O KOHTYPpHpOBaHHble HUTH. | 
i. )B nocaeqyroulve ABe-TpuH Hee B WHTONNa3Me MpOWCXOUT HaKOMVJIeHE 
MYKONOJIHCaxapHOB HU OOpa3s0BaHne aprupOHJIbHblxX BOOKOHeEL. Ilo Mepe Laue 
HeHlero Ppa3BUTHA KOJIMYeCTBO STHX BOJIOKOHEL YBCJIMYMBaeTCA, KOJIHUECTB 
Ke H APKOCTb OKpacKH 3epHHCTOrO MeTaxpOMaTHYeCKOrO MaTepHasia yMel 
maetca. TakHM O6pa30M, CO3aeTCA TpeACTaBsIeHHe, YTO B MOCTPOCHHH BOJIOKG 
Hell Ha 3TOM CTaqHH pasBUTHA COCAMHUTeJIBHOH TKAaHH YUaCTBYIOT Kak NOMUMCE 
Xapubl, B TOM 4HcIe HW CyIb(paTHpOBaHHble MyKONOMMCaxapHybl, Tak UH OedK! 
(aprupopuibHad OKpacKa MH OKpaCKa a3aHOM), T. €. COCTAB BOJIOKOHEL, COOTBET 
CTBY€T COCTABY OCHOBbI KOJIareHOBOH (buOpHAbI—KOJacTpoMuHy. C 3THM} 
mpeAcTaBmeHuaAMH corsacyioTcA aHHble DuTTouH-J>KeKcou (°), Ha6sOAaBul 
B (pHOpOreHHbIX KJI€TKAX TpaHyJbl, B COCTAB KOTOPbIX BXOJAT MyKONOMHCaXxe 
Publ H OeMKH; UX IpPHCyTCTBHe STOT ABTOP CBASbIBaeCT C BbIPAOOTKOH MeKKAE 
TOUHOrO MaTepHasia, HE yKa3bIBad, OfHaKO, HampaBJIeHHA HM MocweqOBaTe 
HOCTH B OO6pa30BaHHH Me@KKJICTOUHBIX CTPyKTYp. 

B omdcpipaembId §=nepHO 9/IeEKTPOHHO-MHKPOCKONMYeCKN onpeyemsete 
YMeHbIIeHHe KOJIHMYeCTBa AMOp*HOrO MaTepHasia H yBeHYeHHe PHOpHJApHbI 
3JIEMCHTOB, KOTOPble IpHOOperawr Ooylee YeTKHe KOHTYPbI HW XOPOWO ONpesems 
MYy!O MeJIKy!O NepHoquyHocTh (~ 280 A). QnekTpoHHO-MukKpockKonMyecKkHe Ka 
THHbI yKa3bIBaloT Ha HeEKOTOPOe OTMMUHe STHX CSuOpHAN OT HUTeH KOMNACT 
MHHa: HUTH KOJIaCTpOMHHa OeCCTPyKTYpHbl, SMOPHOHAaJIbHbIC %e PuOpHMAE 
nlonepeyHonosmocatbie. Iloptep u Benamu (7) Ha6m0aiH B KyJbTypax TKal 
o6pa30BaHHe (uOpus c NepHosoM NoBTOpsemocTu 270 A, KOTOppIe Ha KOHIa 
paciieneHbl Ha OTJeJIbHbIe TOHKHe HHTH. []O-BuMMOMY, IPH pasjeneHuu Koma 
TreHOBOrO KOMIVICKCa MbI HaOlOfaH KOJIACTpOMHH, y2Ke pasfeJeHHbili Ha O' 
JIe@JIbHbIe HATH. 

JlambHehee mpeoOpa3s0BaHve BOJIOKHUCTHIX CTPyKTYP KOJIJIaCTPOMHHOBOI 
Tula COCTOHT B MIpHcOeqMHeEHHU NpOKOJ arena. OTO cneqyeT MpeANOMORUTS F 
OCHOBaHHM BOSHHKHOBeHHA MAJIMHOBOM OKPaCKH, CNEMMPMYHOM AIA MpOKOMW 
rena, a TakKe NOABEHHA PUOpUA C NepHo_MyHOCTHIO B 640 A uw XapaKkTepHBl 
uHtTeppepenunit (B 2,9 A) Ha pentreHorpamme. 

Ora nociequAd casa uoOpusorenHesa — nepHoO Hayasa OOpasoBanuA Te 
(PHHUTMBHbIX KOJIMAareHOBbIX BOJIOKOH — XapakTepH3yeTcH MOABIeHHeM WTO 
Ta3MaTHYeCKHX «KOTPOCTKOB» Y MOJIOCOB Af[pa, KOTOPble OPHeHTHpytwT pa 
cTyuve HW AudpepenuyupyrouluecsA BomOKHa. Y OCHOBAHHA WHTONMAasMaTHUeCKH 
OTPOCTKOB HaOofaeTcH CKOMJeHHe NHPOHHHOHJIbHbIX, WYBCTBUTCJIbHBIX — 
puOonyklease pHOOHYKJICEHHOBBIX 3epeH; B Ape BUAHbI KPyNHbIe pHOonyKseH 
HOBbIe AAPbILUKH. O BbICOKOM AKTHBHOCTH KJICTOK B STOT TepHO, rOBOpHT | 
HaOsmoaeMoe HaMM CKOMJIeHve PMKOreHa, paca KOTOpOrO MOxKeT cy KM 
HMCTOUHHKOM 9SHeEprHy JIA CHHTe3a CNOXRKHbIX ONOMOrMYeCKHX COeMHeEHHH. 

Hakonuiene pHOOHYKJeMHOBOK KHCJOTHI, urparolleli OOJIBLIYIO POUIb B OCF 
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Puc. 1. Jjucntepcua KomHOrO MOKPOBa 3MOPHOHOB. QJleKTpOHHaA muxkpodotorpadus, 12000X - 
@ — 3MOpHOH CBHHbH 5 Heseb, 6 — 3MOpHOH KopoBbl 13 Heeb 
Puc. 2. QMOpHoH KopoBbI 9 Heeb, 1000 X. a — ceTeBHAHOe CIyieTeHHe AprHpOHIbHbIX BO- 
NOKOH; OKpacka lo Myty; 6 — MeJIKO3ePHHCTbIH MeTaXPOMATHYeCKHA MaTepHad B UHTOMMASMe 
Puc. 3. QM6pHon Koposbl 13 HeseVIb, 1000. AyepHo-BosOKHHCcTHIe O6pas0BaHHA 
Puc. 4. Qm6pHou Kopospl 13 HeseNb, 400 X . Ckonsenne rinkoreHa BOKpyr Afep H B WHTOMM1A3- 
MATHUeCKHX «OTPOCTKAaX» 


TMAH, 1. 111, Nei6, Opsosckaa, 3aiinec, TycTaHnoBcKuit 
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leCTBJIeHHH OeKOBOrO cuHTesa (8, *), yka3bIBaeT Ha TO, TO B STOT MepHOy B 
NETKE MpPOUCXOMMT OOpasoBanne OesKOB, MH CpeAW HUX NpOKOJIareHa, Ha NOAB- 
CHE KOTOPOPO COPaCOBaHHO YKa3bIBaloT Halli THCTOXHMMYECKHE, 3JIeEKTPOHHO- 
HKPOCKONHYeCKHe WM PeHTreHO-CTpykTypuble JaHHbie *. CyjbdaTHpoBaHHble 
YKONONHCaxapHAbl, BXOJAUHe B COCTAB BOJIOKOH KOJIIaCTpOMMHOBOrO THMIA, 
On aan BbIPa?KEHHBIMH SJICKTPpO-XHMHYECKHMH (YHKUHAMH, COpOupyloTr OOpa- 
YIOWMHCH MpOKOJareH, B pe3yJIbTaTe Yero BO3HUKAIOT (UOPHJVIbI KOJWIAareHa; 
rH MocweqHHe MpwoOpetaior cneunpuyeckne MopdosornyeckHe OCcOGeHHOCTH 
ak Ha MHKPOCKOMHYeCKOM, TaK WH Ha CYOMHKpOCKONMMYeCKOM ypoBHe. 

Hayao o6pa3s0BaHHA KOJWareHOBbIX BOJIOKOH MpONcXOANT B ILHTOMWIa3Me 
J€TOK HeMOcpeACTBEHHO BO3Jie Apa. OO 9TOM TOBOPAT Halu rHCTOMOrMyecKHe 
3JIEKTPOHHO-MHKpockonyeckhe HadwtosqeHHA. Ha 9TO 2Ke yKa3bIBalOT 9JIeK- 
POHHO-MHKpockonMyecKHe HadstoqeHua BaccepMaua (!"), KOTOpbIii BHJeu «nep- 
WYHbIeC PHOpHWIbI “(c Hallie TOUKH’ 3peHHA KOUACTPOMHHOBbIe (HOpMLIbI) 
WHTONIasme PuOpoOmacTOR UHOra B HeMOcpefCTBeHHOM 6M30CcTH K Apy Ha 
accTOAHHH ~ 250 A. Poct u yuddepenunpoBKa BOOKOH oObecneunBaeTca 
BICOKOH akTMBHOCTHIO (buOpobsmacToB. BuocuuHTes OenKOB, MomMcaxapugoB u 
Pyrux BellecTB, NOTPeOubIX VIA COpMHPOBaHHA KO/areHOBbIX BOJIOKOH, 
CYULeCTBIACTCA B PesyJIbTaTe CHeUMaIH3HpOBaHHOrO KJeTOUHOrO OOmenHa. IIpu 
TOM IIpOlWecce MpOHCXOMHT, MO-BHAHMOMY, H30bITOUHOe HakoOMJIeHHe MaTepHa- 
OB, KOTOPbIe B JlaJIbHeHIWeM OOpa3sylOT Tak Ha3bIBAeCMOe OCHOBHOE BeLILeCTBO 
BHE 3aBHCHMOCTH OT rHCTOreHeTHYeCKHX MpeACTAaBJIeHHH O MOcJeqHeM, T. e. 
aCTb JIM STO 9KTOMVA3MbI HJIH BHEKJIeETOUHOS BellleCTBO), BOSMOXKHO ABJAIOULeecH 
CTOUHHKOM JIA JaJibHeHlWero MOCTPOeHHA KOJIaPeHOBbIX BOJIOKOH TIpH pocTe 
praHu3ma. OTo mpecTaByeHHe cOBnaaeT C JaHHbIMH O HaJIMYHH pacTBOpeH- 
Oro npoKoJViareHa B COeAHHHTebHOK TKAaHH («TponoKosareH») (4). B okoH4a- 
CJIbHO CJIOMHBIEMCA OPraHH3me APO ynsoulaeTcA HM OTOABHraeTcA K MOBepX- 
OCTH Je@HHHTHBHOTO KOJVareHoBoro myyka. DyHKUHA Apa peyuupyerca 
O MHHHMMyMa, JOCTaTOYHOTO AVIA OCYIeCTBIeHHA COalaHCHpOBaHHOroO O6MeHa 
OvImareHa H OCHOBHOH cy6cTaHuMH. Ilo Hawium npeAnomoxKeHHAM, OCTATKH KJIe- 
OUHOH SKTOMJAa3Mbl, MOBHAHMOMY, COXpaHAIOTCA Ha KOJIJIareHOBbIX BOJIOKHaX 
Be OOOOUKH, OCOHeHHOCTH CTPOeCHHA KOTOPOH BeCbMa H3MeHUMBbI HW ompeye- 
AIOTCH (PYHKUHeH COC AHHHTeEbHOTKAaHHbIX OOpas0BaHHll. 

IIpuBeyeHHble BbILWIe JaHHbIe yKa3biBaloT Ha TO, YTO IIpH IMOpHOHAaJbHOM 
a3BUTHH COeMHUTebHOK TKAHH BOJIOKHHCTbIe CTPyKTYpbl 3akJabIBalOTCA 
Bue HUTeH (KONNaCTpOMHHa), B COCTaB KOTOpPbIX BXOAAT MYKOMOMUCaXapUbl 
-GeKH. O6pas0BaHHe JePUHHTHBHON PuOpHNNbI KOJareHa MPOHCXOJHT TOJIb- 
O B pesyIbTaTe NpHcoeMHEHHA cneuNdpuyeckoro Geka — MpOKOJJarena. OTH 
aOOMeHHA COrmacyloTcA C MpeACTaBeHHAMH O NOMMKOMMOHEHTHOH mpHpoye 
OjlareHa, TOKa3aHHOH HaMM Ha 3pevbIX @OpMax 3STOFO KOMMVJIeKCa. 


Hepconasmbuaa rpynna A. MW. Crpyxopa mpu 
AkajylemHw MefHUMHCKHX HayK CCCP, 
Llentpasbublii Hay4HO-HCCIeAOBATeMbCKHH HHCTHTYT 
- KO?KEBECHHOH TPOMBILUJIEHHOCTH, Tloctynuao 
VucrutTyT SKCHepHMeHTaJIbHOH MaTOOrHH WU TepanHH paka 11 VI 1956 
AxajlemMHH MeHUMHCKHX HayK CCCP 
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IMBPHOJIO'H} 


WM. A. CAJOB 


OBPA3OBAHHE MMKPOMMWIE Y OBOWMTOB OCETPOBbIX Pbib 


(I]pedcmaeaeno axademukom E. H. IMaeaoeckum 5 1X 1956) 


Visyyenue o6om0ueK AMM OCeTpa, CeBpIOrH HM CTepJIAAM AO OBYJIAUHH, B MO 
MeHT OBYJIALM HW Wocse Hee NOKasalo, YTO MpeACTaBIeHHe O MHKPONHJEe OCeT 
PpOBbIX Kak 06 oTBepcTHax ('4) HenpaBHsbHO. Mukponue —9TO kaHaJbl 
3alOJHEHHbIe JOBOJIbHO BASKOM 2KUAKOCTbIO; TaKO€ HX CTPOeHHe cMOcOOcTBye 
COXpaHeHHO CTEPHJIbHOCTH AMI, BO BPeMA OMJIOOTBOPeHHA. 

O6pas0BaHHe KaHaJIOB HM BbITeKalolleli H3 HHX %KHAKOCTH IpOWCXOAUT cue 
JylouluM O6pa3om. B mepwoy pocta NHTaHHe OBOWHTOB OCETPOBbIX pbIO MaTepHH 
CKMM OpfaHH3MOM OCYIJeCTBIACTCA MO BbIPOCTaM (OJWIMKYJIAPHbIX KJICTOK 
pacnovlaraiolluMca B OOaCTH aHMMaJIbHOrO Mooca, Ha, ApOM. I[uraresbubt 
BeINeCTBA, MOCTyMalollve B OBOWHT, BCTYNaloT B HeMOcpeCTBeHHbIM KOHTAKT | 
A[pOM. r 

Tpocbuveckve IyTH MPOHH3bIBalOT BCe OOOJIOUKH HeKJIeTOYHOrO CTpOeHHs 
MW JOCTHPaloT HeMOcpeACTBEHHO WHTOMMA3MbI. OHH peACTaBsAIOT CO6OM KOHYCO 
OOpasuble BbIPOCTHI POMINKYAApHOM OGom0UKH (puc. 1), YHCMO KOTOPBIX Kome6 
netca oT 3 yo 19, uTO COOTBeTCTBYeT UMCJIY MHKPOMHe. ITH BbIPOCTHI B OOWMACTI 
HapyXHOH O6o0uKH HM zona radiata externa mpeACTaBAIOT OTHOCHTeEIbHO MOLL 
Hoe OOpas0BaHHe, B KOTOPOM pacnOJlaraioTca Jaxe apa. ToubkKo B TOuMe zon: 
radiata interna BbIPOCTbI MepexOAAT B KallWJIApbl, WHaMeTp KOTOPbIX paBel 
He€CKOJIBKHM MHKpOHaM. Takoe CrpoeHve Tpoduyeckux NyTeH dopMupyercsa Bi 
BpeMA pOCTa OBOUMTA HW OOpasoBaHHA OOOMOUeK HeKeTOUHOrO CTpoeHuA. Tpo 
(pu4ecKHe MYTH B OBOIHTe NOABJIAIOTCA 3HAUMTEJIbHO PaHbille, HeXKeIH OOOOYK! 
HekseTOUHOrO crpoenua. JIuameTp Tpoduyeckux MyTelH yBemM4YMBaeTCA TO Mept 
yBeMyeHHA OObeMa OBOWUTA. IlocneqHee BHISIBACTCA TEM, UTO C YBeIHYeHHEN 
OBOIMTa NOTPeOHOCTh B MMTATeJIbHbIX BelljecTBaX BOSpacTaeT. 

Kak Mbl ormevaiH (°), O6OT0UKH HeEKMeTOYHOrO CTPOeHHA MOABISAIOTCA 1 
culefyroulemM TlopayKe: zona radiata interna, z. radiata externa u, HakoHell 
HapyXHat OOon0uKa. Tpodbuseckue NyTH B STOT TepHO yVWIMHAIOTCA Ha BbI 
COTY NOCMeAOBaTeMbHOrO OCOPas0BaHUA TpeX cMOeB COOMOYeK HU YBeNMUMBAIOTCS 
Ip 9TOM B Auametpe. [Jocue O6pas0Banna zona radiata interna janpueime 
yBeiMdyeHve uameTpa Tpopuyeckux nyTeli B STOM cMOe KpaliHe saTpyHeHO 
Odpasopanue zona radiata externa npoucxoquT JOBObHO MeJeHHO, HpHuel 
AuameTp Tpoputeckux yTeli B STO BpeMA 3HAUNTeIbHO yBemMuMBaeTca. [og 
TOMY B HOBOM CJlOe J\MaMeTp TpoduyeckuX MyTeli 3HAYHTebHO OOVIbUIe, YEN 
B lpefbiqyuem. K Momenty OOpas0paHua HapyxHoli O6om0"KH TpocbuuecKH 
HYTH eule Oonee yBeMuMBaloTcA B AMametTpe. TakuM O6pa30M, COM O6ovIOUEe! 
zona radiata externa u HapyxHaa, MpHno_HuMaA Haj coGoli (POJIIMKYJIAPHYK 
oOoNOUKY, OOBONAKHBAIOT TpocpHYeckne MYTH y2Ke GOOMbIIHX MaMeTPOB. 

Kpome onMcaHHbix Tpodbuyeckux myTeli, or bomuKyAApHOli OOoNOUKH OT 
XOMMT OecuNcCNeHHOe KOJIMYeCTBO TOHYALMIMX TOMOFeHHBIX GOesIKOBbIX HUTeH 
V3 sTux HuTeH COCTOAT BCe Tp COM OGOMOUeK HeKMeETOUHOTO CTpOeHHsA: Hapyx 
Had O6o0uKa, zona radiata externa u interna. Huru 6epyt Hayavo oT (ouIHKy 
JIAPHBIX KJI€ETOK MH OKAHYHBAIOTCA Ha MOBepXHOCTH CBeTIOFO COA MATOMIA3ME 
OBOLMTA. OTH HHTH COMpMKacaloTCA CO CBETMbIM COeM. IMTOMNA3MbI, HO Hh 
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BpacTaloT B Hero. B jasbueliwiem pasBuTuM OBOUNTa HUTH IIpeBpalllaiorcaA B 
Y3eIKH, OOONOYKH NOCTeneHHO yTpayHBaloT HUTeBUAHOe CTPpOe€HHEe HM CTaHOBATCA 
TOMOTeHHBIMH. : 

MuoruMu aBropamu 9TH GecuHcneHHbIe HTH, HAYULMe OT OIHKYAApPHOL 
OOOJIOUKH, MIpHHUMatoTes 3a Tpoduyeckue nyTu (*, *). Takoe mHeHue, o4eBuHO, 
CO3AaHO He Ha OCHOBAHHH H3yYeHHA PasBUTHA OBOUHTOB OCeTPOBbIX pio, a 0 
aHasOruu C KOCTHCTBIMM pblOaMH, y KOTOpbIX zona radiata mpoHHsaHa He romo- 
PeHHBIMH HHTHMH, KaK Y OCeTPOBbIX, a KaHaJIblaMH, KOTOpBIe, 110 Meiteny (°), 
H ABIAIOTCA TpoduyecKHMU IyTaMH. TaKoe cTpoeHue OOO0"RK y KOCTHCTHIX 
pbiO onucpiBaer Uagpu (°). 

Ilo Haumm janupm (°), romorenupre HATH, H3 KOTOPbIX COCTOAT OOOOUKH, 
HUKaKOPO OTHOMEHUA K Tpoduyeckolt PyHKUHH He UMeIOT: COONOKH OBOLLUTOR, 


8 g 


Puc. 1. OOonouKu opounTa ocetpa Ha IV crayHH 3penocTH roHagbl: 
J — cocyyuctanx o6oouKa, 2 — mMemMOpaHa, 3 — doumHKyiapHan 
odomouka, 4 — aqpa tbomumHKyAApHOrOo smUuTenua, J — HapyxHan, 
HIM COTOBad, O6o0uKa, 6 — zona radiata externa, 7 — zona ra- 
diata interna, 8 — BpipocT dommMkysapHoro cHHuHTHA, 9 — camaa 
TOHKaH YaCTb TpoPuyecKorO MYTH, H OHA *%Ke — OYAYUAH Kanu- 
JIAp MHkponuse, 10 — MHHHA OTIWHYPOBbIBAHHA BbIPOCTa BO BpeMA 
OBYIAMHH Anya 


OCTOAMHe H3 STHX HUTeli, yepxxHBalOT AMMO B POpMe wiapa, TpoduyeckaA Ke 
DVHKUMA BbIMOIHACTCA BbILMeCYKa3aHHbIMH BbIPOCTaMH (OJJIMKYJAPHOH O60- 
[OUKH. 

B cCBxA3H C OKaH30BaHHbIM paciiouoxwKeHHeM TpoduyecKHX MyTeli COOTBeT- 
TBEHHO paciOviararoTrca MW KPOBeHOCHbIe KallHJJApbl B COCYAMCTOH OOON0UKe. 

Y oBomuTos ceppiorn Ha IV craqun 3spesocTu, Korjla MMTaHHe elle He IpeK- 
JaILeHO, AHHMAJIbHbIM MOMIOC MOKPbIT ryCTOH C€TbIO KPOBEHOCHBIX COCY]OB. 

Ha BereTaTHBHOM TOJIOCe HMECTCH JIMIMb O(MH-Ba Kanusapa. Bce Kposo- 
OpallleHHe OBOMUTa COcpefOTOUeHO B erO aHHMaJIbHOM NomoBuHe. Y oceTpa Ta- 
UX Pa3sIHUHit B paciiO/JOX%KeHHH KPOBCHOCHBIX COCYAOB He HaOvOaeTCA, HO B 
6acTH aHUMaJIbHOrO MooOCca B POMIMKYAAPHOM OGOMOUKe HaOOMaeTCA OOJIb- 
yee KOJIMYeCTBO sjep, YEM Ha BereTaTHBHOM. ITO TakKe yKa3bIBaeT Ha TO, 4TO 
HTCHCHBHOe MOPJOU[eHHe MHTATeJIbHBIX BeUIeECTB H3 (POMWIUKYAPHOHW OOOOUKU 
POHSBOAMTCA AHYMAaMbHOM YaCTbIO OBOWMTAa, a He BCEH €rO MOBEPXHOCTHIO. 

Bo Bpema OBysalHH TpopuyeckHe MYTH WM HUTH HapyxXHOM OOOMOUKH OTIIHY- 
OBbIBaIOTCA OT (POMIMKYApPHO O6on0UKH. B pesybrate storo Tpoduyeckue 
yTH B Bue TAKE OCTAIOTCA B TOILE HeKMeTOUHbIX o6omoueK (pHc. 2, a). 
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Tlocue nonaqanua sia B BOY OCTaTKH TPOPHYeCKUX yTeH, HaxXOAMMXxca 
B OGONOUKaX, OBOJHAIOTCH HW pa3xKMKaloTcaA. OOpas0BaBllladcA KUKOCTb BbITe- 
KaeT Hapy&y. Takum 06)a30M B O6O0"KAaX HM OOpasylOTCH Te KaHaJibl C JOBOJIb~ 
HO BASKOM %KHAKOCTHIO, Yepe3 KOTOPble MpOHHKalOT ClepMaTO3OHJbl. 

Bulerstoulaica BO BpeMA ONJOMOTBOpeHHA OeKOBaxd KHAKOCTb B pbIOO- 
BOJHOM Ta3sy OOpasyeT BASKY1O, KMCemeOOpasHyl0 CIH3b. OTA C/IM3b JONOMHA~ 
T@JIbHO OOpa3yeTCA 3a CYET OBOMHEHHA OeMKOBbIX KaneseK, pacnOJararouluxca 
B Hapy2HOM kpae zona radiata externa M BbINeAIOULMXCA Hapy&Ky TakxKe BO 
BpeMA nonasaHuaA aAuwWa B Boy (°). 

Tlocie MpOHHKHOBeCHHA CrepMaTO3SOHa B AHO KUAKOCTh, HaxOMAllaAca B 
KallWJJIApe MUKpOMMe, BepoATHO NOL (bepMeHTaTHBHbIM BO3eHCTBHeM criep- 
MHA, HEMEJJICHHO yIJIOTHACTCA JO TAaKOM CTeneHH, YTO Apyrve NPOHMKWIHe Ciep-" 
MaTO3OHJbI He B CHJlaX MpeOJOJIeTb €€ BASKOCTb HW OCTAIOTCH B KalHJJIApe BO- 
POHKH MuKponuue (puc. 2, 6, Ha BKJelike K cTp. 1280). Ilocme sToro ocTaTKH 
TpopuyeckuX NyTe B OOONO"KAaX HCYesaIOT. OOONOUKH HEKJIETOUHOTO CTPOeHHA 
CTAaHOBATCA TOMOPeHHbIMH. 

TakuM 06pa30M, BO3MOXKHOCTb IIPOHHKHOBCHHA CIepMaTO3OHAOB B OBOLHTbI 
OCeTPOBbIX pbIO OGecneyHBaeTCA CH3HKO-XMMMYeCCKHMH CBOMCTBAMH JeCTpyK- 
THBHOFO BelleCcTBa, OOpa3syloleroca H3 TpotuyeckHXx NyTeH. PU3HKO-XHMHYeCKOe 
CBOHCTBO OCTaTKOB TpoduyeckHxX MyTeH — cNocoOHOCTh UX Mp Nonasanvu B 
BOAY pa32xkW2KaTbCA — HW JIeKUT B OCHOBe OO6pas0BaHHA MUKpOMHMue. 

Baarojapa cnocoOHOcTH JeCTPyKTHBHOrO BelllecTBa TpopuyecKHx MyTel 
YIJIOTHATLCA MO BOsqeHcTBHeM (epMeHTOB cCNepMaTO30V Ja OCyILecTBJAeTCA 
peryJAWUMA MPpOHHKHOBeHHA CMepMaTO3OHJOB B AIO. 


Uucrutyt mopdosoruu %KHBOTHEIX P IloctymH10 
um. A. H. Cepepnosa 26 V 1956 
Axkajemuu uayK CCCP 


UMTHPOBAHHASA JIMTEPATYPA 


? 1B. 3ameucKkuni, Tp. o6m. ecrects. npn umnep. Kas. ynusepc., 7, B. 3 (1878) 

T. A. ket wa ®, A. C. Tuu36ypr, Saponpimenoe pasBuTHe OCeTPOBbIX pbIO, 
1953. % B. A. Metieu, Mas. AH CCCP, cep. 6uon., Ne 3 (1939).  * H. A. Oana 
Baur, Has. Iepmcx. 6von. u.-n. nucT., 10, spin. 8 (1936). * HW. A. Cagos, JAH, 412, 
Nei (1956). “H. S. Chaudhry, "Zs. f. Zellforsch. u. Mikr. Anat., 43, H. 5 (1956). 
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Jlokuayn Akapemun Hayk CCCP 
1956. Tom 111, NM 6 


e 


IIAPASHTOJ/JIOTHA 


Akajemux E. H. MABJIOBCKHH u Ae He CKPBIHHHK 


K BHOJIOTMM KJIEWIEH ORNITHODORUS PAPILLIPES 


Kaemu poga Ornithodorus serpeyatorca BO MHOrHX MecTax TponHKOB 
a CyOTPONMKOB; MHOrHe BHI UX ABJISIOTCA NepeHOCuHKaMu CHupoxeT — Bo3by- 
Tee KNelleBOrO BOsBpaTHOro Tua. Buonorua O. papillipes, mupoKo pac- 
HpoctpavHeHHoro B Cpequeii Asuu, H HeEKOTOpBIX 3apyOexKHbIX BUOB H3yueHa 
B OCHOBHOM XOpomlo. OHaKO MHOromeTHHe COOpbI H, OCOOeHHO, AVINTesIbHOe 
XpaHeHHe 2XMBHIX KJellel B MaOOpaTOpHH, MO3BOMMIH HaM yCTaHOBUTb pAy 
pakTOB, HEH3BeCTHbIX B MHPOBOli JWMTepaType JIA KaKHX-MO0 APyrHX BUJOB 
TOO pola. 

Hosble JaHHble KacaloTcs MpOfOJMKNTebHOCTH KH3HU Ketel O. papillipes, 
MX CMOCOOHOCTH K JVJIHTeJIbHOMY TOJIOMaHHIO, 3aMeJIEHHOCTH MpeBpalleHua 
KeteH HW JWIMTeJIbDHOCTH COXpaHeHHA B HHX cmMpoxeT. Mp yxke cooOmlasu 
> 17-neTHeM Cpoke 2%KH3HH 93THX Kuletlel (?) H BbICKa3bIBaIH MpeAnomoxKeHHe, 
ITO STOT CPOK He ABJIAeTCA NpesebHbIM. B 1956 r. ucnomHUNOCcb 20 eT co Bpe- 
MeHH MOCTYIJICHHA HEKOTOPbIX rpyll Kelle B Hally JaOopaTopuio, npHyeM 
ITIeJIbHbIe OCOOH OCTAIOTCA XKHBbIMH, XOTA YCJIOBHA UX COJepxKaHuA Opin Jaue- 
<O He Bcerla OaronpHATHBIMH. 

Tpynuna. 35-—Ilamup, p. Wax-Jlapa, . 1936 r. Coop 
rT. Sl. Smeepa. Jia mpoBepKH ecTeCTBeEHHOH 3apaxKeHHOCTH CNHpoxeTamu 
Kell KOpMusNcb 19 J 1937 Ha MopcKoH cBuHKe. Becero 6pii0'46 Knele, coca- 
m4 — 44; cBuHKa 3a00nena cnupoxeTo30M. IIpuH cmeqyioulemM kOpMJeHHnH, 
15 III 1940 r., knemel O10 — 40: 5 camuos, 4 camKH u 31 HuMda; HanuTalHcb 
sce, CBHHKa OCTalacb 30poBoi. 

B flanbHeilieM KJiellH ObIIM OCTABJICHbI AJA OMbITOB C romofaHuem. Yepes 
jecaTb set — 15 III 1950 r. 2xuBpimu ocTamucb 5 HUM; 43 HHX 2 OCTABJeHBI 
JIA JlabHetwero romoqanuad, 3 Obl NMocaxKeHb!l Ha CBHHKY: 2 HAM@bI XOpOto 
1aNUTaHCb, TPeTbA He MpHcocasacb HM BCKOpe NorvOsa. Hanurapumeca HuMppl 
3CKOPe CJIMHAJIH, OHA Ha CaMKy, BTOpasd cHoBa Ha HuMdy. B maprte 1954 r., 
jocule 4 eT NOBTOPHOTO rosloqaHHA, KJeWIM Obl HakopMJienbI. M camKa u HUM- 
ba xopowio HanuTanucb. B aupape 1955 r. Huma Norn6a, Mocne Toro Kak 
1pokusa B MaGopaTopuH Oosee 18 eT, a elle KaKOH-TO CpOK JO Toro, Kak OHA 
Sbila MOliMaHa, He MpeBpaTHBIINCb B MOMOBOspesoro KJela (B adOopaTopuu 
<opMHJlacb 4 pa3a). Bropo Kuell, TeMepb — CaMKa, XXMBeT TO HacTosilee 
spemai, T. e. 20 ser. : 

V3 2 uum, KoTopble Obiim OCTaBseHb! AA MabHeMero ToOfaHuA, Ona 
jorn6sa B Hadane 1951 r., Bropas KopMunacb 9 IV 1951 r., yuepes 11 aer 25 
[Heil locule npesuiectByromero Kopmuienua. Huma mpucocanach K MOPCKOH 
BUHKe MOUTH MOMCHTaIbHO HU 3a 34 MHHYTbI XOpoWwo HanuTanacb. Bo sropot 
romopune 1951 r., Ha WecTHaqUaTOM roy %KH3HH B JaOopaTOpHH, HuMda cJIM- 
iayia Ha camky. B cbeppame 1955 r. camka KOpMMvacb Ha Oesoli Mpuum. IIpu mpo- 
epKe Kuemlel 23 IV 1956 r. camKa Opivia 2KuBa, NOMelleHHasd Ha CBeTY OHa XOpO- 
HO NepeBHrasach, a Ha CleqyIouln HeHb norHosa. [ § ‘ 

Takum o6pa30M, W3 HaGJIOJeHHi TOMbKO 3a OMHOM STO PpyIOM MOXKHO 
JlewaTb culefyrollee 3akJOUeHHe: 

1. [logrpepxxkqaeTcd panHee ycTaHOBNeHHat MPOAOMKUTebHOCTh CpoKa 
K3HH Kemet. B ma6opaTOpHbIx yCOBHAX OH MpocuexKeH Jo 20 Net, mpu- 
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yeM 43 rpynmbl, cocrospueli B 1936r. u3 46 KuemeH, Wo 1956 r. RomuIM 
2 Kulela. (awe 

2. Ha6molaics pexopyHbii cpoK rosojaHua. OUMNH Kent 3a 20 eT 2KuSHH 
B jladopaTopuu mutTasica TombKO 4 pasza: B 1937, 1940, 1951 u 1955 rr., T. 
C MpoMexkyTKaMH MexKy KOpMsieHHaMH B 3 roga, 11 ser, 4 roa. 

3. YcTaHOBseHO HeOGbaHO 3aMejVIeEHHOe pasBUTHE KJeLMleH B yCMOBHAX TO- 
yoyanna. Onn Ken, BTevenve 18 neT KU3HH BaOOpaTOpUN OCTaBaJicA HUMON, 
B TO BP€MH KaK IIpH OarONpHATHBIX YCOBMAX BCe PasBHTHe OT AKA JO HMaTO 
3aHMMaeT MeHee ofa. 

Tpynna .45—Ilamup. Xopor, Xaesa, 1937 r. C6op 
VY. A. Mocxspuna. 3yecb HaGsofaica elle Ooslee JJIMTeJIbHBIN CpOK HHM- 
cbambHon cbasbl. KopMsleHve STHX KJleleh B MaOopaTOpHH NoOKasavJo: 

15 I] 1938 nanuranuch sce 210 Kuemeli, MOpcKait CBHHKa 3a00Jleda CHMpO- 
X€TO30M. 

5 VIII 1940 nanutanncb 187 (83, 102, 169 N), He coca 2 Kella, OCTAaJIbHbIe 
norH6in. CBHHKa 3apa3Huiacb. 

18 XI 1948 uanutanuch 4 nuMcbbl, OCTaJIbHbIe Kell TornOmu. CBaunKa 
ocTaslacb 3O0poBoH. 

19 III 1954 nanuranucb Ape HUMObI, ocTambubIe 2 Kuela NOrHOMH. 

Tlocae STOrO KOPMJIEHUA HUMObI CIMHAIM: OHA Ha CaMKy H BTOpad — CHOBA 
Ha HuMdy. B nacrosilee BpeMa 06a KJlelila 2KUBBI; 3a 19 eT XH3HU B JadopaTo- 
PHM OHH KOpMUsNCb 4 pasa c MpoMexytTkKaMu B 2, 8, 5 net. C 1937 r. Wo 1956 r. 
v3 210 Knemeli Jomwusmn 2 Kena, OMMH H3 KOTOPbIX HaxXOJUTCcA B dase HUMOBI, 
Kak 4 19 eT Ha3aq. 

20-neTHAA MpOMOKUTeEMBHOCTS 2KU3HH O. papillipes HaOmoJalacb UB Apy- 
rux rpynuax. ; 

Tpyuna 37—Kumaax Burma, cxkoTunh ABop, 1936 fr 
TlepponayabHo B rpynne Ono 12 Knemel, B HacTomlee BpeMA 2KUBa | caMKa. 
3a 20 meT 2KU3HH B MaOOpaTOpHU KNellM KOpMuHcH 11 pas (1936, 1938, 1940, 
1943, 1946, 1948, 1950, 1951, 19538, 1954, 1955 rr.); HavOonee AIUTeNbHBIMN 1po- 
MeXKYTOK MOKLY KOPMJe€HHAMH PaBHAJICA 3 roam. . 


[Tpynna 17—Ilamup, 

Ta6nuna.fo \Jpaqrap, Bak am ' tea pane 

eo NeBOM KHilamake 21 Vig 

Tom c6opa nau | ,fZC7O 1936 r., c6op T. Sf. SMeesa. B rpyn- 
ce raes LOL rte licens patel Ono 168 KaemeH, uepes 20 smeT 
X%KUBbIM OcTaca | came. KopmunHch 

KeutH 12 pas (1937,1940, 1941, 1943, 

mt : 4 ‘ r 1946, 1948, 1949, 1951, 1952, 1953, 
1937 iA elie 1 1954, 1955 rr.); Hau6ombmuh mpome- 
1939 a ay ks ae 7 *%KYTOK MeKy KOPpMJIeHHAMH — 3 rojla. 
1940 210 89 | 110 14 [py a 12— Ilamup. 


Baxan, Jlanrapekan” Seam 
era ea, cTapshre capan 24 VIII 1936'r. B rpynne’ Gaumm 
110 ksemel O. papillipes HO. lahorensis; uepes 20 ner 2xuBa 1 camKa 
O. lahorensis; ona mutanacb 7 pas (1937, 1940, 1941, 1943, 1948, 1953, 
1955 rr.). Cneqospatembuo, O. lahorensis Takxe MoryT XUTb OUeH Josro. 

B tao. 1 npuBogatcs Jannble O HanOonee crappix Kuenlax O. papillipes, 
XKMBYIUMX B JIaOOpaTopuH. 

SameyaTeNbHO, UTO pH Takoli Jonrol xusHu HeKOTOpEIe 13 O. papillipes 
Bce elle He JOCTHTIM MOMOBOspesocTH. ‘ 

PasMHoxKeHHe Kemet Ha6m0Janocb B Na6opatopun Hwal7, 18 u 20 rowdy 
2KU3 HH. : 

B mocmequee BpeMa B JIMTepaType NOABHAMCL yTBepxeHUA, UTO TOMOBOspe- 
ble KIC He MOryT JONPO XpaHUTb CIMpOXeT MW Cc TeUeHHeM BPeMeHH TepxIOT 
UNPULMPyrouly1o cnocobuocts (1,°). OrpuuaTerbubili pesymbTaT pH KOPMJICHHH 
€CTECTBEHHO 3apaxKeHHbIX KJleleH HEOMHOKpaTHO HaOsofasca u Hamu. Ho xne= 
Il KOPMATCA PeAKO, B CpeHeM OAMH pas BON, H IPH KaxKAOM NOCHE y1owleM 
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SPMICHHH KOJIMYeCTBO KJleleli YMeHbWaeTCH, Tak KaK 4acTb KueMle norn- 
aeT. Tlostomy BnowIHe BeposATHO, 4TO OTPHUaTeJIbHbI Pe3yMbTAaT BbISbIBAeTCA 
10€JIbIO 3apaxKeHHbIX Kewell, a He nloTepeli umu HHduLUp yfomeli cnoco6uocTH. 

Mbt Moran Obl IpuBectu pay annex, CBHJeTeEIbCTBYIOWLUX O TOM, 4TO MOVIO- 
speble KeMIM HEOMHOKpaTHO 3apaxKasM ONbITHBIX KUBOTHBIX. Orpanwinmes 
[HMM IIPHMepom. 

Epyuna~ 108—TaygxwuKkuctan Kut weak Tummy nu, 
socTpouKa, 18 IX 1937 r., I. A. 3meena. IIpv kopMsienuu Kremer 
1938, 1940 u 1944 rr. cBunKu ocranuch 30poBbimu; 25 IX 1946 15 xnemeit, 
WMeHHO: 9 camuos, 2 camKH v 4 HUMdbI KOpMHINCh Ha 3apaxKeHHOH CBHHKe; 
cau Bce 15 knemeli. B Janpuelimem Kiemu KopMuurch Ha 3JOPOBbIX CBHHKaXx: 


29 X 1948 nutanoch 8 camuosB u 4 CaMKU—CBHHKy 3apa3HJn 
29 VI 1950 a Do caMilos, 3 caMKH — 
29 VIII 1951 . 1 camet—cBHHKy 3apasun 


” 


23 IV 1953 ‘ 2 caMila — pe3yIbTaT OTPULLaTebHbIii 
30 IX 1954 < 1 camell_—cBuHKy sapa3nu 
27 1V 1956 ; 1 camel — pe3ybTaT OTpHMaTebHbI 


— SAech NONOBOSPeIbIe KNeLIN 3aparKaNH MOPCKHX CBHHOK 4 pasa Ha TIpoTsMxKe- 
iM 6 ser. 

Bonee BaxkHbIM SIIMJeMHOJOrMyeCKHM (akTOpOM ABIAeTCH OOMlad Nposos- 
MTEJIDHOCTh COXPpaHeHHA CIMpOXeT B OpraHH3me KyJlellei, He3aBHCHMO OT (a3bi 
eBpallleHHA MocieyHero. Taka NpOOuMKHTeIbHOCTh WpociexeHa HaMH JO 
) neT. [IpuBeyem oqun npumep. Ppynma 7—1939. Kaemu O. papillipes pprpe- 
iCb B HaAOopatopuH B 1939 r. oT 3apaxKeHHbIX Keel, cOOpanHbix B Kapa-Kau- 
IKHH, WH MOJYUWIM CMMpOXeT TpaHCOBapHasIbHbIM TyTeM. Bpiio HakOpMJIeHO 
6 JIMYHHOK; B HAaCTOAIMee BPCEMA H3 STOM pYyNMbl OCTaOCb TOJbKO 5 2KHBbIX 
lellleli — Bce caMUbl. 3a-17-eTHHI Tepvo *XU3Hu B JMaOOpaTOpHU 3TH KEN 
pMuNIHch 10 pa3; TOMbKO pH NepBOM KOpMJeHHH, KOrjla MHTacb JIMYHHKH 
Tip nocyleqHeM — B alipene 1956 r., Korfla NMTaIHCcb 5 CaMilOB,— KJelH He 
paxkatH MOAOMITHBIX %HBOTHEIX. IIpH OCcTaIbHbIX BOCbMH KOPMJICHHAX B 
puoyx Mexkyy 1940 u 1954 r. knemM BbIsbIBaJIM CIMpOXeTO3 MOPCKHX CBHHOK. 
IeOBATeJIbHO, KJICIH MOTOMCTBa CaMOK, 3apaxKeHHbIx B 1939 r., u B 1954 r. 
XPaHAMH elle HHPHILMPyIouly1o CMOCOOHOCTD. 

Bee BpilecKka3aHHoe JlaeT OCHOBaHHe cuHTaTb Ksemjeli Ornithodorus ocHoB- 
IM pesepByapoM CIMpoxeT KsleuleBoro BO3BpaTHOrO Tua B IpHpoze. 


Boeuuo-megquunucKkan AKkajemusa Ilocrynust0 
um. C. M. Kuposa 1 X 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1 JI. M. Ucaes, Mequu. mapasvTonorua H MapasHTapHble Oov1esHH, 205) 1 (1956). 
_H. Tlapaosckulh, A. H. Cxpuuunk, JAH, 78, 5 (1951). 3 Me CG: 
ues, Bonp. kpaesoi napasuTonoruu, TauKent, 4 (1954). 
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ARAM EMHHW HAYEK CCCP 


Tom 111 


CUCTEMATHUECKHH YKASATEVIb 


4 I. MATEMATHKA 


A. BapOauruu. O zByx cxemax JO0Ka3a- 

TeJIbCTBa TeOpeM OO ycTOHYHBOCTH 110 
MepBOMY NpHOWKeHHIO . . 

HW. Bunk u Ji. A. JhioctepHuk. Cra- 
6uusalA pelieHHH HeKOTOpbIx JHd- 
depeHIHaJIbHbIX ypaBHeHHH B rHbOep- 
TOBOM HPOCipanempe ....-. . 2... 
_ WM. Kaumos. Oueuku cBepxy HeKOTO- 
phIX TEOPETHKOYHCIOBLIX dyHKUHH.. 

A. Kpacuoceapckuu, C. [T. Kpeiu 
uM II. E. Co6onepckui. Aupbdepex- 
IMaJIbHbIX YpaBHeHHAX C HeOrpaHH- 
YeHHBIMH ONepaTOpaMH B * OaHaxOBbIx 
- ROCTLNAT SHEE Digs cued) abrooley Wel Gestingseetiec 

P. Jlappyk. Yenosna paspelHmocTH 
OHO TpaHH4YHOH 3ayaun AA CHCTeM 
AWHeEHHbIX WHppepewWHabHbIX  ypaB- 
HeHHH BTOporo NMopALKa 9dJIHNTHYe- 
BOLO -THla - .. . : er 
M_ Hukospckui. Tpannuntie cpolicBa 
PyHKUni Ha OONacTAX C yriaMH . . 
M. Pexamuknii. 06 ycToHuHBocTH pe- 
WICHHH HeKOTOPLIX JIHHEHHBIX udde- 
PeHIUHa/IbHbIX ypaBHeHH C 3amla3fbl- 
BalOlHM apryMeHTOM B OaHaxOBOM Ipo- 
BeaanctBe 2. 6 ws ets Tee: 

C. CouoxoBHHKoB. Teogesuueckne 
Klaccbl mpoctpauctB V(k) 
Jl. Codponos. K npH6nn2xKeHHOMy pe- 
MIeHHIO CHHTYJ1SIPHbIX Ls ees 
ypaBHeHHl . . . edd. Ce kg 0: 
B. Xseqeauyse. O paspbiBHoli rpanuu- 
HoH sagage Pumana — IIpuBanopa c 
Koad) HIHeHTOM, HMeIOLIHM ag 
TOUKH . . Sie 
A. Unxun. Oo. ycroiiunBoctH Kpaevoil 
3agauH Pumana. 

A. Beksemuuresa. O6 ACHMITOTHYeCKOM 
JOBCCHHH . pelleHHH HeKOTOPbIX HeJIH- 
4eHHbIX CHCTeM ES ae realy aoe 
ypaBHeHua .. . c 
B. Borkos. K. npo6u1eme cymecTBoRaHis 
SOOCTBEHHBIX) BEKTOPOB HeJIHHeHHbIX 
IEpATOPOB.§.. 2 4°57. ee 
Wl. Beutue.tb. Tlomyrpymmt omepaTopos, 
‘ooTBeETCTBYIOINNe O606mleHHOMy ANd- 
pen nuasibHomy oneparopy eae 
[OpaALKa . -. b : 

VY. BuwxkK u “JI. A. Jhocrepamk. “Cra- 
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OuIHsaNHA ° pelmeHnit penal 


YDABHCHHie ewe eee ee 7m 


Mos Eropos. Pumanosnt mpoctpancrea 


BTOpOH JlaKYHapHOCTH.... . ee 

Bb. HW. Kopendaiom. O6o6menna ray6epo- 
BOH Teopemb! Bunepa H cneKTp a 
PACT YM NON KI ee een ern 

M. A. Kpacnoceapcxnit. O npuMenenun 


MeTOZOB HeJIH HEHHOTO (PYHKIUNOHAIbHOrO 


aHaJIH3a B HEKOTCPbIX 3afauax O MepHo- 
AHYECKHX PeIWeCHHAX YpaBHeEHHH HeNH- 
HeHHOH MeXa@aHHKH. ... : 

b. P. Jlappyx. O6 HHMeKce omuoro one- 
paTopa rpaHHy4HoOk 3aqauH WIA IMNTH- 
yeCKOH CHCTeMbI JHHeEHHbIX Anddepen- 
I[HaJIbHbIX YPaBHeHHH BTOpOTO NnopszKa 


O. A. Jlaypinkenckas. O NOCTPOCHHH pas- 


PbIBHBIX PeWIeCHHH KBa3HJIMHeEHHbIX TH- 
mepOomyeckux ypaBHeHui Kak mpene- 
JIOB pelleHni COOTBETCTBYICUINX Mapa- 
OoHueCKHX ypaBHeHHH Mp cTpemMseHHu 
«KOSPMHUNEHTA BASKOCTHY K HYJIO 

H. Sl. Jiamenxo. Ananor Teopemp! OsoKe 
WA OfHOrO YacTHOrO cyyyaA JIMHel- 


HBIX OfHOPOMHBIX cucTem pKdpepex-- 


IHaJIbHbIX ypaBHeHHH C KBa3sHnepHogH- 
YeCKHMH KOSPMHUNeHTAMH . . ... . 
il. C. Tixakagse. Hexoroppie npegso- 


2KCHHA, IKBHBAJIEHTHbIe THMOTe3e€ KOH- ° 


THHyyMa.... Rt a ck 
B. A. Ta6yesa. TIpumenenne MeTOfa m0- 
CAeLOBATeJIbHBIX TIPHOIWKeHHH K Ha- 
XOXKJeHHIO CeapaTpHe .. . SEI, 
b. B. Xpeyenuyse. Cunryssipubie HHTe- 
TpaJIbHble ypaBHeHHA Cc spamu Kouin 


B kulacce PyYHKUHH, CYMMHPYyeMbIx CBeECOM 


H. B. As6eaes u JI. B. Tonxos. Teopemao6 


omenKe WorpewviHocTH §IIp HOH2KeCHHOFO 


pelleHHa i aie ame ypab- 
HeHHA . 

H. JI. Baewenckas. " Pemenne anne Kom 
JIA HeIMHeEMHOrO ypaBHeHHs Cc pa3- 
PHIBHIMH HavaJIbHbIMH JAaHHbIMH MeTO- 
JOM KOHeUHbIX pasHOcTeH . .. 


M. VM. Bummk uC. JI. Codones. Oomas r T10- 


CTaHOBKa HEKOTOPHIX KPaeBbIX 3afay A 
3JIIMMTHYeCKH X mupdepennanbubix 
ypaBHeHHii .B. YaCTHbIX MpOH3BOAHEIX 


M. YT. Tenyaep. O6 ogHonapamertpuue- 


CKHX rpynnax yHKWHOHAIbHbIX mpe- 
GOpasoBpanin: =)... a es 
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H. Ml. Poapanna. CBodof/hble HHJIbMOTeHT- 
HHé <TPyNWbl . . > ¢ Meee ee pee 

B. Tl. Macaos. Teopua scsmymennii 
JIMHeHHbIX OMepaTOpHbIX ypaBHeHHH Hi 
npo6sjemMa Masloro TlapaMeTpa B Audde- 
PCHMMaIbHbIX YpaBHeEHHAX . . 

P. M. Muny. O xapaxrepe cocoa Hs 
paBHOBeCHA CHCTeMbI Tpex Auddpepex- 
UHaJIbHbIX yYpaBHeHHH B CJlyyae, Kora 
OJMH W3 KOpHel xapakTepHcTu4eckoro 
ypaBHeHust paBeH Hy . 


Cc. A. Opsios. K Teopun PeSOMbBeHTHI OLHO- 
MepHOH peryApHol KpaeBow s3anauH 

H. A. Moroguuesa uA. ®. Tuman. O6 onHOM 
COOTHOIWeHHH B  TeOPHH CYMMHpo- 
BaHHA HHTePNOAWHOHHbIX MOJIMHOMOB Hi 
POM ONISS og o 9 0 ao © 

Jl. ®. Xapazos. K cheKTpambHoit TeopHu 
BHOJIHe HeMpepbIBHbIX ONepaTopoB 

r. W. Ickun. O6 omHOH MHHUMyM-3azaye 
B Mpoctpaucrpe L . . 

B. H. Buromenderpy. O ec eLMHCTREHHOCTH 
MpesesbHOrO pacnpeseseHHA LWIA CUCTe- 
Mbl CTOXACTHYCCKUX mudpepenvasbHbIX 
ypaBHeHHH ... . ; 

H. A. Busenkun. K tTeopun npucoegiie 
HbIX CepHueckHx PyHkunh 

VW. M. Yeapdbany, A. H. Koamoropos- H 
M,. A. Sraos.. K o6uyemy ompefeseHnio 
KOJIMYeCTBa HHPOpMayHH ... . se 

M. M. J>xpGauraH. O6 aCHMNTOTHYeCKOM 
NpHOJWKEHHH WebIMA yHKUMAMM B 
TOJTYMJIOCKOCTH . . . acetne 


M. C. Iwnucxep. Pore eae ckopocTH 
CO3qaHHA COOOUIeHHM , CTallHOHapHbIM 
cyuawHbIM Mpomeccom H MpomycKHoL 
CMOCOOHOCTH cTaltHOHapHoro kKaHavia. 

A. B. [Tloropenos. Henpeppisubie orTo6- 
Pa@KeHHA. OFpaHHueHHOM  BapHalluH 

J. A. Paixos. Caxa3ku runepmocKkocten 
B JIMHeMHbIX MpOCTpaHCTBaxX ...... 

B. B..Papoxxos. Metpuyeckoe TaHreH- 
IHabHOe H3rHOaHHe NOBepXHOCTeH | , 

H. C. Cuntoxos. Hopmabubie reogxesnue- 
ckHe OTOOpaxKeHHA PHMAHOBbIX Mpo- 
CTPaHCTB. is... 

B. I. Cparosus..O BepOsaTHOCTHOM o60cHO- 
BaHHH CTaTHCTHKH  HeCTallHOHapHixX 
CHCTeM . . Kos 


A. ®. Tuman,1 JI. u. Tysnnckuii, TIpu- 


OIMKeHHe LHppepenuupyemblx PyHKUHh, 


3ajlaHHbIX Ha KOHEYHOM OTpesKe auireb- 
paHuecKHMH MHOTouwleHaMH. 

A. B. LUltpayc. ®opmy.ra OGOGLeHHBIX 
Pe3ONbBeHT AuhpepenuvatbHoroO  one- 
paropa werHoro nopaAykKa.... . : 

VW: BepmretuHu A. Xananan. Vingexc oco- 
60 TOUKH H CylecTBOBaHHe MepHosn- 
4YeCKUX PeWICHHH CHCTeM C MaJIbIM Ma- 
pamMetpomM.... 

M. C. Bpoaxckuin. O >KOpMaHOBBIX KJIeTKax 
OeCKOHEYHOMepHBIX OMepaTopos . . 

A. A. Toxnyap. O nosom xBa3nanamuTHue- 
CKOM Kslaccé P@yHKWHH... . . 
B. B. Wsanos. Ipu6mnxennoe perenne 
CHHIYAAPHBIX HWHTerpasbublx ypaBue- 
HMM B:CAyyae pasOMKHYTHIX ae 

HMHTerpHpoBaHHA . . 2... 

H. A. Kamees. Tounas rpannia npumenu- 
mMocTH Teopempt C, A. Uannniruna: 21a 
JMHeHHOrO ypaBHeHHA.. . ... i 

M. A. Kpeitnec, H. A. Batinmrein i 
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528 


768 


H. Jl. Aisenmtat. O Homorpapuposa- 
HHH PYHKUMM, 3afaHHbIx Ha CeTKe . 
A. B. Iloropesos. PacnpocrpaHeHHe Teo- 
pempt Taycca 0 ctbepnueckom u306pa- 
2KeHHH Ha cayuai moBepxXHOCTeH orpa- 
HMYeHHOM BHEWHeH KPHBMSHbI... . . 
Jl. B. Canexos. O Hope JIHHeEHHOPO PyHK- 
WWHOHaa B MpocTpaHcTBe Op.suua Hu 06 
OWHOU pete aso: xap eee 
IIpocTpaucTBa jus : Rats 
B. WH. Codoues. O pacitenrenun JIMHeHHbIX 

omepaTopoB 

A. ®. Tuman. Ocobmenne omnoii TeopeMbI 
CroHars eo) : 

Xan Xen Ion. O “HeKOTOPLIX Ksraccax 
TOMONOFHYeCKHUX TpoOcTpaHcTB ... . 
I. I. Ulanonckxuk. K teopun orpannuex- 
HbIX OMHOJIMCTHBIX QYHKUHH.... . 
E. A. Bpeauxuna. O6 a6comoTHOl cxo- 
uMocTH pxaqoB Pypbe nouTH-nepHogH- 
yeCKHX (YHKUMH ... . At, aa 
M. [. Kpetu. K tTeopnu akceslepant H 
S-MaTpHi, KaHOHHYeCKHX Aa ea 
AJIbHBIX CHCTeEM .. . ia 
O. B. Jlynanos. O BeHTHJIbHBIX Hi KOH- 

TAKTHO-BeCHTHJIDHBIX CX€MaX. . . 

Cc. A. Opsos. KouctrpyKuna pesoubBent 
HM CM€KTPasbHbIx (pyHKOHH  OfHOMep- 
HBIX JIMHCHHbIX CaMOCOMPS2KeCHHBIX _CHH- 
TYIApHBIX LHppepeHunalbyBx —One- 
patTopos 2 7-ro nopagka........ 

B. A. Tlaucc. Uccnenqopanve ojHoro He- 
JIMHeEHHOTO AnppepennalbHoro = ypaB- 
HeHHA TpeTbero MOpayKa . . 

H. H. Mompexuk. O6 ofHok o6mek cxeme 
TIPHMCHEHHA TpHOHKeHHEIX MeETOROB. 

M. K. Toranos. O TRORBA Tuna JKexk- 
coHa B.MeTpukelL,... 2... 


B. HW. TMporacos. 06 OJHOM munelinom 
TuppepennvasbHom ai 6ec- 
KOHCYHOrO MOpAKa. . , 


1}. MEXAHHKA 


E. Til. Tonos. OHO o606meHHe acumm- 
ToTHYeckoro meToma H. H.. Borogrw- 
60Ba B TeEOPHH HeHHeEHHEIX KONeOaHuit 

YW. HW. Aprodonescxu#. Mexanu3m unc- 
conforpaha Avia O6pazoBanusA rumep6or 

FO. M. Wsanos. O sBseHHu BbICOKO 9ua- 
CTHYHOCTH Yy HaGyxWel MpeBecHHbt . 

H. A. Lpiropuy. O6 onpegenenun cua 
CIEMJICHHA CBSASHLIX TPyHTOB 10 MeTOLy 
WapHKOBOH MpoOb. . . 500 ae 

Cc. C. Banos u H. A. LUpirosus.. OneuKa 
Hecymlel CMOCOOHOCTH CBA3HBIX rpyH- 
TOB MO BeJIH4HHe BAaBMBAaHHA “bene 
CKOrO WTamna . 


ITl. THPOMEX AHHKA 


B. OscannuKos. Hosoe pemenne 
ypaBHeHult THAPOAMHAMAKH . . 
lr. A. Jlom6poscxuii. O crpyiinom o6TeKa- 


JI. 


HHH C JO3BYKOBbIMH CKOpOCcTAMH peneaa 7 


MNJIOCKHX MNaCTHHOK .... 
9. WH. Angpwankun. Sanzaun o cCHIbHOM 
B3PbIBe, OMH3KOM K ciepHuecKomy 
B. I. Kopo6einuxos. IIpu6.1mxennpie 
MOpMywIb WIA pacuera xapakTepncTuk 
pouTa ylapHOK BOAHbI Np TOYeIHOM 

BSPHIBE BE) TASC aes 
JI. W. Cenos. O IBWOKeHHH rasa ripe 
3Be3MNHbIX BCMbIMIKaX . 


. . 


Vf We em a ca 


l. M. SAwopcxas. Peuwienuve neKoroppix 
3ajlau O JeTOHaNHH B cpeme c nepemeH- 
HO MJIOTHOCTHIO ; . , 
- Jl. Tpospzosckui. Axstomogenbuoe 1BH- 
2KeHHe rasa Ip CHIbHOM spec hein 
HOMEBSDBIBG: 8 5. 2 2 Per 


IV. TEOPHA YIITPYTOCTH 


1. HW. Posopckui. TlonycumBonnueckuit 
cn0co6 pelleHHf HeKOTOpbIX 3ajau 
TeCOPHH HaCeACTBeEHHOM ynpyrocrn . . 


V. ACTPOHOMH A 


{. O. Moxnay. O BekoBom ycKopenuu H 
3aMeJVICHHH JBH2KCHHA KOPOTKOMepHo- 
WHYCCKHX KOMeT .. . 

\. JI. Oweposuy, C. ®. Poguonos 1 B. E. 
Axoutopa. O6 aGcomoTHO spKocTu 
HeKOTOphIxX yyacTKoB Muaeunoro Ilyru 


“VI. MATEMATHYECKAS ®H3HKA 


»» M. Jlodpprmman u Ns ®. oes O pe- 


INeHHH ypabnenun( © — = A— A)u=f 


3. TI. Macaos. eee TeOPHH BO3MYIIe- 
HHH WIA OTbICKHBaHHA CHeKTpa OOBIK- 
HOBeCHHbIX JHPPepeHUHaAIbHbIX ONepa- 
TOPOB C MaJIbIM MapaMeTpOM pH crap- 
PICHEIIPOHSBOTHOMM 2 a ms ee 

(p. A. Xpucros. O dyxuKunu Tpuua 
KHHETHYECKOFO YpaBHeHHA HeHTPOHOB. 
—IIpH6nHxKeHHOe BbIpawkeHHe a 
@yukunH Tpuna KuHeTHYeCKOrO ypaB- 
HeHHA. .HeHTpOHOB ... 


VII. PHSHKA 


} B. Vaspusoscxui, B. A. Youosns, 
K. B. Kapagmaes, A. TI. Karouapes u 
B. HW. Manpxo. Ilonapusanua mporo- 
HOB M@JIOH SHeEprHu mpH nae Ha 
WEAepone . .” . é 

iE. Tnay6epman. K TeopHi peabHoro 
Taga C HeILeHTPaJIbHbIM 3AKOHOM B3aH- 
MONGHETBUA SACTHIT .....- -- - 
A. C. Jiusuimu. O matpure paccenis 
IIpOMexKyTOUHOH CHCTeMbI . . . : 
» WM. Hukoupckuh, FO. H. Bapusos H 

B. B. Baros. Mccnefopanue sapepHo- 
AKTHBHOM KOMMOHEHTbI INMPOKHX arT- 
MOCepHbIX _JIMBHeH KOCMHYeCKOTO H3- 


wyueHHa.... pecche 
KOH- 


\Hapeii Monosuy.  Hesuneiinas 
@OpMHawt B3aHMHOCTb ........ 
Sl. Ceemuukos. K Teopuuv KOHIeHT- 


paunouHoro TyWleHHA diyopecnenmnH 
PacTBOpOB .... 

I. B. Copoxun u A. A. “Tapanos. Tlonapu- 
3AM MpOTOHOB, yNpyro paccestHHbIx 
agpamu Cl? , Ate SS, se ee ee ae 
~ Ce BesGaruenko, HW. H. Tososun, 
J. 11. Wsanos, B. J. Kupwaisos u H. A. 
Apauuckunu. O BAHAHHH MpoOsombHOrO 
MarHHTHOrO MONA Ha HMNYJIbCHbIM Ta- 
3OBbIH paspAq Cc Sobol CHOl TOKAa 
ier. Bepesnak u B. H. Eceapcou. Suep- 
reTHueckHii cnekTp mpumeceti He?, pac- 
TBopeHHbIxX B He II... . : 
1. A. Enpsmesny uO. H. Huxuruna. Tpu- 
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IlJI€ETHO-KBHHTeTHbIe MepeXOfbl B CeKTpe 
aTOMa KpeMHHH.... , 

E. K. 3apoiicxui u I. E. Cmoaxun. O1 MexK- 
MOJI€KYJIAPHOM TlepgHoce 3HeEprHv BOSs- 
OyxKeHHA B KpueTaniax .. 

E. A. Koutpinun u B. M. Moposos. Ouen- 
Ka BepXHell TpaHHifbl CeueHHA pasna- 
MWHOHHOTO 3aXBaTa HeHTPOHOB pe3o- 
HaHCHOM 9HeprHuH (275 K9B) usoTonom Li? 

A. A. Cokoaos, Jl. Jl. Wsanenxo u 
H. M. Tepros. O Bo36y2xqeHHH MaKpo- 
CKONMYECKHX KONeOaHHit KRAHTOBbIMH 
QulyKTYaWHAMH..... : stot iguaite 

B. B. Cygaxos. Paccesnne Mesona Ha Me30- 
He B KBaHTOBOH Me3OHHOM TeOpHH NowA 

JK. C. Takuéaes, Tl. A. Ycuk un M. IP. An- 
TOoHOBa. K Bonpocy 0 reHepalHH m-Me- 
30HOB YaCTHaMH OOIbWO sHEprHun 
KOCMHUECKITXS IL Y.TCL sui mr alent 


JI. A. Xaadun. Yeuosue npyunnnocru 
WH KpHuTepHit (busnueckoli OCYLIeCTBH- 
MOCTH B KBaHTOBOH TEOPHH MOA... . 

A.T. Bapranan u H. A. Kapnosuy. Srex- 
TPONPOBOAHOCTH H (hoTOMpOBo_AMOCTB 
TasOWMaHHHOB . . 

E. ®. [poce u B. Il. 3axapuens. Tinneii- 
HbIM H KBaypaTHUHbIt addeKTb! Seema- 
Ha HW J\HaMarHeTH3M 9KCHTOHA KpH- 
CTasIa 3aKHCH MeAH... . 

b. H. Eceabeon, H. PL. Bepesnak uM. Y. 
Karanos. -Temmepatypsl Sas 
H30TONOB T@IHA...... pater 

®. M. Kyuu. O qucnepcnounom COOTHO- 
IWeCHHH JWI pacceAHHH HYKJIOHOB Ha 
HYKJIOHAX ... 

B. C. Mauikesu4y 4 K B. “Tosnpiro. Bsau- 
MOeHCTBHeE KOeOaHHH HeNOJIAPHDbIX 
KPHCTaIJIOB C 9dJIEKTPHUeCCKHMH  10- 
JIAMM . . . 

B. T. Couospes. yuxuun pacnpocrpare- 
HHA HYKJIOHA B KBagpaTHYHOM MpH- 
OJIMXKEHHH.... -. : 


H. A. Toucroi. Pemienice pasropa- 
HHe CBeCYeHHA B  IWHHK-CyJIbUAHIX 
mochopax MU ABYXCTyNeHuaTbI Mexa- 
HH3M BO3Oy2KeCHHA.. . 

A. C. Bpoyckui. K omen reopun pacces- 
HHA Me€30HOB 

I. B. Topaos, Bb. M. Poxéepr, B. M. Mo- 
posop u IT. A. Orpomenxo. M3mepenna 
addekTHBHOTO ceueHHa peaKuun Li® 
(n, 1)He* B HuHTepBane 9HeprHi Hel- 
TPOHOB OT 9 70 700 K2B : : 

JJ. TW. Kyapun u Bb. A. Hukoapcxnii. 
B3aHMojelicTBHe ObICTpbIX T-Me3OHOB C 
sapamu ye 

M. C. JImBuiMu. O pomexyTounoli CH- 
cTeme, oOpa3yromlelica IIpH paccesHHu 
3JIEMCHTAPHbIX YaCTHIL ; 

M. Tl. Jlucuua. Cnexrpootomerpiuccknit 
MeTOJ, HCCyleqOBaHHA JUCTepCHH H M0- 
TJIOULCHHA sa BeIeCTB . . - 

A. H. Mypun, B Ge Hecbenos, B. H. ba- 
paHoBcKuii I. K . Tonos. Odoraujenue 
PaqHOaKTUBHbIX H30TOTOB yoga, rep- 
MaHHA, MbIMUbAKa U CYpbMbI, Nowyuae- 
MbIX 110 peakUHH (y, Mm) . 

B. ©. Hoszpes u B. JI. Coooues. Viamepe- 
Hue HOPIOUeHHA  YJIbTPpasByKOBbIxX 
BOJIH B 3THIayeraTe 10 JIMHHH Hacbl- 
IMCHHA HMMYJIbCHLIM MeTOLOM J{BOHHOrO 
(PUKCHPOBaHHOTO paccTOHHuA... . 
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JI. M. Wamosckuii, A. A, AyHuna u M. H. 
Tocresa.: - Hccreqopanne HOHHOK 
npopogumocte KJ(il)ocpopop . . . 

M. WH. tlaxnaponos. K oe TOI p H- 
3alHU JLMOJICKTPUKOB . 


K. Il. Beatop u VM. K. Manna. Onpenenenue 


CNOHTaHHOM epopMaluu peuleTKH pH 
dbeppOMarHuTHOM mMpeBpauleHHu 

b. B. PosopKos, B. WH. Poupganckun, O. A. 
Kapnyxuu, A. B. Kyuenko u B. B.Ilas- 
nopckan. Ynpyroe pacceAHve Y-KBaH- 
TOB c 9HeprHel fo 120 Mss npoToHamu 

JI. C. yapxosa, HW. B. Coxonoza u M. I. 
Iacdpanopa. Pacceanve mO/10%*KATEeIb- 
HbIX HW OTPHILaTe/bHbIX T-MeC3OHOB C 9HEp- 
rue 300: Mss Ha Bomopome .. . 

E. K. 3asonckun, M. M. bytcaos u ie E. 
CmouKkunH. Ilpeqembubii KospdunHexT 
yYCHJIGHHA HW COOCTBCHHBbIe WIyMbl 93JICK- 
TPOHHOOMTHYECKHX YCHIHTeIeH CcBeTa, 

B. B. Co6ones. JTlepenoc u3siyueHua B 
HEOMHOPOAHON cpese : 

B. 3. Baanx u J. B. WupKos. ace 
yeCKHe HCCIeROBaHHA BepWIHHHOM 4a- 
CTH B KBaHTOBOM 3JIeEKTPOMMHaMHKe . . 

3. T. Topxesckaa u H. M. Manopa. Po- 
TOOOpasoBaHHe  MejVICHHbIX 7%-Me3O- 
HOB Ha CJIOKHBIX Afpax . . : 

JI. H. Jleprorun u IV. X. @puaman. Peso- 
HaHCHble KPHBbIe ABOMHOLO pesoHaHca 
Ha OTpakaTeMbHOH pemleTKe . . 

B. HW. Kapnman.u H. 3. @umep. O6 ann 
THJIALMH MOSMTPOHOB B MeTasmax 

B. C. Komeabkos u JI. C. Mapcdenos. Pac- 
IMpeHve KaHala HCKPbl B BO3Lyxe pu 
TOKax OKONO 2-10° amnep . 

0. JI. Coxonoz, M. M. Cyaxoscxas, E. A. 
AapOuukan u 9. MW. Kapnyuikuna. 
Yposun ampa Lié..... 

10. M. Ulupoxos. O6 yenoBuax pensaTHaH- 
cTcKoli eee shaaineees KBaHTOBOM TeO- 
DUE 8 a cee 

3. B. Ulnonpcknit u ‘J. he Kaumosa. 
OMUCCHOHHBIM CIeKTP KOpOHeHa B pa- 
CTBOpax IIpH HH3KHX TeMMepaTypax . 


VIII. TEO®H3HKA 


B. HW. ApaGamxu. OO usmepeHuu Hanps- 
XKEHHOCTH JIEKTPHYeCKOTO MOA B rpo- 
3OBbIX OONAKAX C NOMOLIbIO pawnosonsa 
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B. B. Wyaetkun. Yrounenupi 3aKkou na- . 


pacTavuHA JVIMHbI. BETPOBbIX BOJIH . 
A. T. Kanamuukos. O Hamarnnunpannn 
IIpH3M B OTKPbITOH HK 3aMKHYTOM Wenax 


IX. BHO®H3HKA 


T. M. Kongaparpepa. Panne wuronoru- 
ueCKMe H3MeCHeHHA B KOCTHOM Mmosry 
2KUBOTHBIX MPH BO3ACHCTBUM NpPOHUKalIo- 
mero W31yueHHA .. . eh 

I. H. Payrnuan. Ilseropasmmyenue aHo- 
MAaJIbHBIX TDHXPOMATOB . 

A. A. Heiicbax. Jleiicrsue HORSHp yrourelt 
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Kpacnospa. [leonuTbI B Me30301CKHX H 

_ KaHOSOHCKHX OTO%KeHHAX IleH3eH- 
CKOH OOacTH. 

Tr. C. Toaypipes. O mpucyrersnn KaJIHli- 
HBIX CO@RHHeEHHH B COIeHOCHOH TOuI- 
me Yconba-CuGupckoro..... . 

-C. M. Karyenxos. O pacnpenetennu RTO- 
POCTeNeHHbIX 3JIEMCHTOB B KapOoHarT- 
HbIX Nopogxax nmaneo30a Bonro-Ypaub- 
CKOH OOacTH. . : 

M. A. Koutoxos. O muTonornueckux oco- 
6eHHOCTAX TH ina OTIOMKeHHH 
JlarectaHa s... ; 

I. y. JinnaGepr. K uerBepTH4HO!l ucTo- 
PHH MaMbHeEBOCTOUHDIX MOpeli : 

H. A. JIlucuubina. Hexortoppie ocobeHHocTH 
HAKOMJIEHHA KOHTHHEHTAJIBHBIX OOKCH- 
ToB KagaxctaHa.... ‘ 

B. C. Meanx-lTamaes. Mapanseausanns 
CBHT HWKHerO OTJela MpOLyKTHBHOH 
Tommu AnmwepoucKkoro apxunesara H 
KpaCHOUBeTHOH TOMMH SanaqHou es 
MICHA drs es c's, lone’ fon hstiase ,beTs 

JI. JJ. Mupomnnuxos. 06 OTKpBITHH ors0- 
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2KeHHH OpAOBUKa H CHsypa Ha pee 
pope UemockHHa.... . 

I. HW. Teoyoposuy, JI. I. Tposquaopa. Hi 
H. C. JleGenesa. Mogpasgenenne Bam- 
kKupcKoro apyca Topxolt BamKupuu m0 
dayne opamunndep . f 

A. Il. Baynopos u JI. C. Tysora. "Yraenoc- 
HbI€ OTOMKCHHA HHAHeErO Kap6oua Ta- 
TAP Veta aS coh Pienecl-o lant ysr ote 


E. B. Baagyumupckaas, B. B. Tynodeeety H 
H. V.e4ouna. Hoppe qannble 0 Bospa- 
cTe «JpeBHHX CBHT» SamafHOrO CKJIOHa 
STEWEL 6 S56 

Baa Ge Jmutpuescknii. Ocnopnbie 37 aril 
MHHepaslooOpas0BaHuA =—s pe H3eHOBOTO 
WPOMECCA sacar sai eies) “pled 2) oN 


E. HW. 3y6uos. O Baxkneimmx pasnomax 
Taup-Wauq . 7)... cg cee 

JI. 1. Mupomuukos. O Me30g0iicKHx ors0- 
2KeHHAX CeBepHoro Tatimbipa.... . 

Jl. A. Huxutiox. K Bonpocy o pacnpo- 
CTpaHeHHH MasleoreHOBoro MOps B Tpe- 
yenax Ilpuuptpimickoi oKpannp Pyz- 
HONOVAUITAT stom Lace oe 


Il. M. Cyxapepuy. Hore J\aHHble 110 cTpa- 
THrpapuu IOpCKHX OTMOXReHHH 10FTo- 
3anaqHOou “acti Se Ae ae! Bila- 
HH. . 

AS3; lilupoxos u JL. “®. Ansimos. Banyu- 
HO-raJIeCUHbIe OTOMRKEHUA 1O2%KHOTO Gop- 
Ta J[Henposcxo-J[onenkoi BMagHHbl . 

A. A. Apwemexuh. Accownauna ruyzpo- 
6opauHTa Cc allapHTOM B COeHOCHOTi 
Tome MugepcKkoro MOMHATHA... 

IT. WH. Kepumos. K netponornu u metau- 
noreHHH Kega6ex-Ulamxop-JlamxKecan- 
ckoH rpynnbl uuTpysuBoB Asz3ep6ali- 
mxana (Mampi Kapxas) 

H. C. Uymaxos. K cTpaturpabun cepep- 
HOH OKpauHHb! Tlatomckoro Haropba . 

A. H. Wlapganos u B. E. Xaun. Hosple yan- 
Hble O paCcMpocTpaHeHHH H BO3pacTe ByJI- 
KaHOTeHHBIX TOL FIOro-BocrouHoro 
KaBka3a : Bem oo e 

WM. A. FOpxKesnu. K Borrpocy O maveo- 
reorpaduH MpHypampeKonw uacTu 3a- 
ee age Te HH3MCHHOCTH B= Me- 
BOSOC ss) Eee ; a 

T. B. Actaxora. K Bompocy ) crpaturpa- 
@uyecKOM MOM0%*KeHHH c0eB c Doric- 
PAnites) ween é ae: 


A. b. Bucreanyce. prone palionupoBanua 
COBPe€MEHHbIX OTORKeHHH BocTrounoro 
Kapkasa 4 Cepepuoro IIpnkacnna no ux 
MHHepasOrMuyecKOMy COCTaBy .. . 

b. A. Kopxenesckuit. O HeKOTOpEIxX reo- 
mMopdbomornueckux ueptax xpedta Ka- 
patay Ha ManrpimiaKke... . ; 

A. WU. Ocunosa. O cTpaturpadiueckom 
3HaYeHHH (ayHbl KanwaHOeKCKOTO KOM- 
mgiekca maseoreHa Cpefueii A3nu. . 

JI.A. Mposonnukos. O npenmyuiectBe reo- 
KapTHpoBanHHA m0 reodusnyecknM 
rpabvkaM UH BO38MOXHBIX OHOKaX B 
TeOOrHYeCKHX BbIBOLaX MO KapTaM 
W30aHOMall . . . . : 


Il. Tumodees. Resermeccaa KaccH- 
uKawHA TYMYCOBbIX yruieH cpefzHero 
Kap6ona JlonOacca.... . 

B. K. Toay6uos. K sonpocy 0 HIDKHeL 
PpaHure B OObeMe TYJIbCKOFO rOpH3o0HTa 
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HM KHerO KapOoua B panies 
ee east eee she sO kaa ss 


lr. A. Jimutpues. O ‘cHMMeTp HH KJIMBaKa- 


B kaMeHHbIX yraax Murpl «Y. 2. 6: 

A. JI. Kanenos. O jonermaTHTOBbIXx en 
BOG ob a ofc 5 

H. H. Kapuios. Hosnie janie (0) BymKa- 
HuMyeckoM mene r. JHenponeTpoBcka B 
CBA3H- C BOMpocoM oO reHesHce secca 

WY. A. Konroxos u I. H. Komapguukuua. 
K sBonpocy 0 pervoHabHOH JIMTOJIO- 
[HH BepXHelOpCKHX KapOOHATHBIX OTJIO- 
2KeHHH ceBepo-BocTrouHoro KapKasa... 


XX. FHAPOrEOJOLHA 


fl. 11. Boponkos. Tugpoxumuueckue o60c- 
HOBaHHA CTPOHTe/IbCTBA MpyOB B 30HE 
HeMOCTaTOUHOrO YyBJIaxKHeHHA, . é 

— Tnapomexannueckaa xapakrepucTuKa 
OCHOBHbIX PeCHETHYCCKUX KaTerOpHH M0- 
BepXOCTHBIX BO] Oe PO ee poe 

b. W. Kyneann. Onbit pernouasbHon 
OWe@HKH @CTeCTBEHHbIX peCypcOB ap- 
TESMALCKM Xa BON. sateen ues) oem Ee 

[. A. Voucosckas. YKupopckue TepMbI 
FOwHow KamuatKH .... 

B. H. Kopuenmteiu. Hexoropsie Bor|pocet 
MOPMHPOBaHHA MOAB8CMHBIX BOX Mait- 
KOMCKHX TOpH30HTOB LleHTpambHOrO HU 
Cesepo-3anaguoro§ I[IpeakaBKa3ba 

H. Ji. Crapuxopa. Hakonmenne u pac- 
IIpefeeHHe OCALKOB B HEKOTOPbIX BOJO- 
XpaHusmuujax KaHasia uM. MOCKBBI 


XXI. MHHEPAJIOTHA 


A. ®. Kopxuuckui. O 3aBHcHMOcTH Tep- 
MHYeCKHX CBOHCTB amd 160.108 OT cosep- 
2KaHHA B HUX wenoueH.. . : 

A. A. Apxemcxun. Npeodpaxencxnr — 
HOBbI 6oparT coeHOCHOH TOMH Mugep- 
cCKOrO MOAHATHA 


XXII. IHETPOFPA®HA 


WW. B. Benos. JIum6yprurst XumoKcKo# Bra- 


Anup! (Cenenrunckxaa Jlaypua) . . 
3. H. Anos. K Bonpocy o npoucxoxye- 
HHH KpaCHOUBeTHbIX H CepOlBeTHbIX 
OKPaCOK OCAOYUHBIX MOpOm:. . . 


XXIII. TOYBOBEXEHHE 


P. X. Atynusan: DopMb! norsoueHHbIx m0U- 
BeHHbIMH KOJIOHLaMH cochaToB u JO- 
CTYMHOCTb HX JIA YaltHOrO KycTa . 


XXIV. TTAJIEOHTOJIOLH 9 


A. I. Bosorgun. Crpaturpaduyeckoe 3Ha- 
yeHHe apxeounaT.... Hach 

b. B. Haauskun. [cesgonmauKTounbre m1e- 
JeWMnOsbl MOMaHHKa . . 

WM. T. )Kypasuesa u I. I. Pesroii. K cuere- 
MaTHKe HCKONAeMbIX TYOOK H apxeomMaT 

T. J. Kouecuukosa. K dope 6ypoyroub- 
HbIX OTMOXKeHHH BawtkupHu... . 

A. I. Bosorgun. K KsaccubuKannu quma 
Archaeocyatha 

WH. A. Ecppemos. Amepuxanckue ; 3s1eMeHTEI 
B (ayHe MepMCKHX MpeCMbIKalouluxca 
CCCP re 

A. H. Heuxas u B. A.  Wpanopa. Tlepsaa 
HaxO{kKa OCTPpakO B HWKHEM eee 
Boctounow Cu6upy . 
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JI. B, Bepaun. 06 H3MeHeHHSAX nomepeu- 
HOMOWOCaTHIX 
KOXKH NOX BosfelicTBHeM MHTAaHHA Ha 
Hei KueuleH Hyalomma asiaticum P. _ 
Sch. et E. Schl. (cem. Ixodidae)... . 1348 


tO. Il. Saiiues. TS-qHarpammpl BcTpeyae- 
MOCTH TearHyecKOH. HKpbl asp | 
YePHOMOPCKHX pbIO . ; . » 465 
E. A. Kopskos. Hexotoppie 5ko0rHue- 
CKHe MTIpHCnocoGseHHA B pasMHO?KCHHH 
rONOMAHOK (Pisces, Comephoridae) .. . 4144) 
T. B. Muxaabuenko. TenoycroiunBocta 
MepllaTeJIbHOrO SIMTeEMHA H ee H3MeHe- 
HeHHe y Oc aaryluku (Rana tem- 
poraria "L.) "20 Se 1 eee 


H. I. Bunorpagosa. Sooreorpaduyeckoe 
pavonHHpoBaHHe aO6uccasH ae 
oKeaHa... c 

A. K. Petupux. to npomy Kin Konenon B 
BepuurosoM mope..... 

E. A. ®ecenko u M.C. Wetuun. Konnuecr- 
BeHHble KOJICOaHHA 300NaHKTONA -HADK- 
Hero TeueHHa JloHa HW BOCcTOUHOH yacTH 
TaraHporckoro 3aJ1HBa . 

H. IT. Bunorpanosa. 


E. A. Peiraunrep. MuxpockonuueckHe Op- 
ranwueckue (2) ocTaTKH cepfoOckou 
cepwH..... oho, 1, Ce ae 

H. I. Cypoposa. Pon ‘Lermontovia B HHXK- 

Hem KemOpuu CuOupu uw Cpefnelt Asuu 
(TpHn06uTHI) . : wo. ee 

7]. M. Paysep- UepHoycosa. O neBosmox- 
HOCTH MpH3HaHHsl - 
Ehrenberg, 1854 
poga Schwagerina Moeller, 1877 . . . 1833 

M. H. Uyraesa. Hospie pogb! TpHs0OHTOB 


Borelis princeps 
THMMYHDIM BHAOM 


cpeqHero HW BepxHeroO OpfOBHKa - 


IOxnoro Kagaxcrana........ - 1390 


XXV. WHTOJIOlFHA 


lM. A. Moraskun u C. H. Cmupuosa. L[uto- 
XHMHA BOCCTAHOBJICHHOrO = rvlKOTaTHOHA 
B 9JICEMCHTaX HeEpBHOM cucTeMbl.. . . 402 
B. A. bBpogckun. 
KJIGHHOBOM KHCJIOTbLI B HePBHbIX KJICT- | 
KaX Pa3IMYHbIX pasMepoB.... . . .. 1340 
VW. YW. Kukunagse. JIuyamuxa jes0Kcupu6o- 
HYKJG€HHOBOM KHCJIOTHI B XOfZe pasBH- 
THA AHI, OecMO3BOHOUHEIX..... . . 1340 


KosnuectBo pH6ony- 


XXVI. THCTOJIOTHA 3 


HW. A. Aunos. O Bo3HHKHOBeCHHH MHTO30B- - 
IPH pereHepaluu neveHu.. . . |. ae 
C. W. Toeicsunrok. 
6plolIHOH CTeHKH Heiner lIpo- 


Tpopuueckne ‘ASBBI 


HCXOKeHHA . . . 486 
E. Bb. Cokousosa. O peneniropax nerou- 
HBIX AaJIbBeOJ. . . . . . 2, SOuee 


JI. J. Mapunukesuy. Pasputue # pospact- 
HbIe H3MeHCHHA duIaCTHUeCKON one 
KO%KH MJ@KONMUTAIOUUX..... 1105 
C. P. Tuusakos. K Bonpocy O pasBuTun BO- 
noca Y C@IbCKOXO3AHCTBeCHHbIX 2KHBOT- 
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MBILUe4 HbIX BOJIOKOH 


XXVIII. IKOJIOTHA 


XXVIII. THAPOBHOJIOTHA 


K sooreorpapun — 


rayouH dayHpt WMaxyuiickoro oxKea- 
Ha . : : en, aay 
i. A. JoGpxancKan. Cesonnnie H Cy- 
TOUHbIE KOeOAHHA B COepxKaHHH pa- 
CTBOPeHHOrO OpraHHyeckoro BellecTBa 
Be “eprom mope 2 25)5 4. 8s Boom 4 
. I. Jlydbepos. Hexoroppie qannple 0 XHUI- 
HOM INIHTaHHH JIHYHHOK Tendipedidae 
\. E. Kpucc. Uncnennoctb muKkpo6xoro 
HaceJieHHaA H OnOMacca Ha pa3JIHUHbIX 
TruyOHHax MOpeli H OKeaHOB... . 


XXIX. MHKPOBHOJIOFHA 


.. I. Wetuxep u HW. E. Qupnunep. Mmmy- 
HHSHPYIOlWHe CBOHCTBA NaTOreHHbIx Oak- 
TepHH, NOABepruuXxCA JeHCTBHIO y/bTpa- 

3BYKOBBIX BOJIH (MajlOUKa KOKJIOlIAa). 

I. H. Epoxuua wu C. HW. Anuxansn. Bana- 
HHe sexta (OTOpeaKkTHBaINH Ha MyTa- 

|WHOHHDI = =mpowecc y nposxynexTos 

-erpentomumuna Str. griseus (Act. glo- 

bisporus streptomycini) . 

i M. MaiGopona. Hurtesnauble oGpaso- 

-BaHHl B Mpenapatax eas 

daros 
Pari. JlioGumos. Cures yrmeBonoB 6axTe- 

puamu Micrococcus ureae #3 ykCcyc- 

MOU KUCIOTE! . .. . . 

,3. Mungaun uc. HW. Aauxanan. Buoxu- 

‘MHuecKHe myTaHTpl Actinomyces rimo- 

sus (mpomyueHTa, TeppamumvHa) .. . 

. M. Wasaosckuh u B. C. Uncrsaxosa. 

O BAMAHHH 2Keme3a Ha OHOCHHTeS pH- 

OopnaBina (BHTaMHHa Bo): ZpoxKaMH 

Candida guilliermondii .... 

H. Wanomwnukos, M. H. Bexrepesa, 

H. A. Komesesa u B. 9. Xpxanosckas. 

O6pa30BaHHe mpoTeomuTHyecKux (ep- 

Me€HTOB BIJIYOHHHbIX KYJIbTYpax AKTHHO- 

|MHI[ETOB . . . ; 
. H. Poapann u B. J. " Penoruna. “Vicene- 

WOBaHHe BUpyca MO3aHKH TaGaKa MeTO- 

‘JOM YJIbTPATOHKHX Cpe3s0B... 
A. Kpacuapuukos, A. H. Beaosepcxuii, 

‘A. WU. Payrenmteiinu, A. H. Kopensko, 

H. WM. Hukutuna, A. YH. Coxonopa u 

C. O. Ypsicon. AntTH6noTHK rpH3HH 

\(PpH3emMHH) WH ero TpofyueHTH . . . 
K. Caes u K. He. Mapkos. [lesumuamuu 

HW THAMHH Kak Saenle pocta cTaduvo- 

KOKKOB .. . sal rks 
B. K ocukor; H. ‘C Teapman vu O. Q 

‘Paesckas. PacmienseHHe  caxapo3bl 

MaJIbTa30H B TPOMKEBHIX KIeTKAX . . 

, Ws. Mapxos u T. K. Caes. M3menenne 


SIEKTPOKHHETHYCCKOTO NOTeHW Hala 
cTapuJIOKOKKOB MIpH UX ajfanTawHh K 
MWeHHIHJIJIHHY ......-+- +. -.- - 


XXX. MOP@OMOFHA PACTEHHH 


H. Mosyxuna. O moppomornyeckHx pa3- 
JMUMAX 3NHOMACTOB piKH H IIMICHHILbI 


-XXXI. AHATOMHA PACTEHHH 


MW. Buropos. O6dpa3z0Banue amenpo- 
OBLIX 3ePpeH B. 3e€PHOBKaX MUIeCHHIbl 
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XXXII. IKOJIOTHA PACTEHHH 


E. A. Jloporanesckas. O cBa3H aKTHBHO- 
CTH KaTala3bl y MOgbIHH C DKOOrHYe- 
CKHMH YCIOBHAMH:*% .. 0... . « 

— O croiikoctu Kataa3bl pacreHHuit K m0- 
BbIIMeHHIO TeMNepaTypbl ... . 


1123 
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XXXIII. PH3HOJIOTHAA PACTEHHA 


M. B. Tyaskun u E. B. FOqunuesa. [ocryn- 
JIGHHe B paCTeHHA PaquOaKTHBHbIX H30- 
TONOB CTPOHWMA, Wess, Tee WHp- 
KOHHA H Wepun . . 

A. B. [lerep6ypreknii. 06 ycBoeHHn pa- 
CTCHHAMH: OOMCHHO-NOrOULeHHIX cpe- 
QOH AHHOHOB .... . 

WM. Ji. Wmarox. Bustune npogxomKuTenb- 
HOCTH JHA B MOJAPHBIX yCOBHAX Ha 
COMepKahe YrvieBOOB WH MHHepavIbHbIx 
BeELLeECTB Y 2KeJITOM AKAM YH CObIKHOBeH- 
HOH CHpeHH. . . 

H. B. Tyaskun u E. Be Onunuera. K BO- 
mpecy 0 jfelcTBHH payHoaKTHBHbIx 
H30TONOB Ha pacTeHuf# ... . 

WM. Jl. Wsanos u M. T. Vopranora. Kean- 
TOreHaTbl KaK CTHMYJIATOPbl pocta He- 
KOTOPbIX CeJIbCKOXO3AUCTBEHHBIX KYJIb- 


TV Dene 

VM. SA. Mappaxuna. Ocodennoctu Guonornn 
IIBeETeHHA KACTPHPOBAHHbIX I[BeTKOB 
NWeHHIb . 


M. X. Yaiinaxan u T. B. Hexpacosa. Bans 
HHe BHTaMHHOB Ha mpeodosenve nosap- 
HOCTH Y YePeHKOB JIMMOHA.. . 

HM. A. YepHapuna uv B. A. PyGun. Baus 
HHe yCOBH MpesBapuTenbHOrO OCBe- 
IeHHA Ha YCTOMYHBOCTh xsJOpopussa 
K paspylleHuio B TeMHOTe... . 

H. B. Pyaakxun u E. B, FOaunuesa. TMocry- 
III@HHe PaHOaKTHBHBIX H30TONOB B pac- 
TeHHA Yepe3s JIHCTbA. .. 

A. ®. ®aepos u B. A. @aepor. ‘0 BosMe- 
IeHHH YyasleHHOrTO OCcHOBHOrO mobera 
C€MCHOJOJIbHBIMH MasyUIHbIMH mMOoGeramMu 

M. X. Uattsaxan. Bauanne BUTaMHHOB 
Ha pOCcT WH pa3BHTHe pacTeHHli 

¥O. HW. Baacos. YctowunBoctb TomaTa K 
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CTPHKY B 3a€BHCHMOCTH OT 3KOJIOTHYCCKHX 


ViCHOBHHG soe 4 
E. A. Epmouaesa. Bavanne BbICOKHX 1103 
cochopa Ha MOBbIMeHHe XOJIOZ0CTOH- 
KOCTH TOMATOB. . 
YH. B. Mocouos, A. H. Jlanummnay A. B. Ma- 
Hopa. K BONpoOcy © BHEKOPHeBOM MH- 
TaHHH pacTeHHii.... hte ea 
E. M. Tloarapes. O craqun, spoBusannu 
Y MeKBHAOBbIX THOpH_OB MIMeHHILbI 
M. I. Hukonaesa. K Bonpocy 0 pom opra- 
HMYeCKHX KHCNOT B MpopacTaHHH T0- 
OL NOOK INGO @ G a Go 6 @ alo & 
C. HW. MamxKapp. Bospactubie H3MeHeHHA | 
cofepKaHua CeHOJIbHBIX COeqHHeEHHH 
H pacipefeeHHe HX NO OpraHaM pacte- 
BiG REVLON 5 5 op o ob ols o 6s 


XXXIV. SOOJIOTHA 


A. C. Bapanenkopa, H. C. Xoxauna wu 
M. V. KOnanos. Pacnpemesenue sH4HHOK 
mMopcKoro OKyH#A pofa Sebastes B Hop- 
BEKCKOM MOPG 4 sees . eos 8 es 
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JI. HW. Penoceepa. Hosple Buhl cemeexoB 
Bruchophagus Ashm (Hymenoptera, 
Chalcidoidea), pa3BuBarollHxcA Ha 
6060BbIX pacTeHHAX. . > 491 

Bb. M. Meguuxos u B. LP Ipoxdpor. Hosniii 
pug, Cyclopteropsis (Pisces, Cyclop- 
terinae) B bepHHropom mope.. .. .- 

B. WH. Annuuaoga. O cucremaTuyeckoM T10- 
JIOWKEHHH OayHTOBCKOH pANYyLIKH 

Il. B. Marexun. CucTremaTuueckoe moJo- 
2eHHe Succinea chinensis Pf. (Gast- 
ropoda, Pulmonata, hy TOMA Pr 
phora) . wos hbe tty Hgts SOI 

O. II. Borjanos. ‘0 HaXooKeHHu ‘ya TeppH- 
TopuH CCCP s3ayneOoposqyaTon 3e- 
pure-smen Psammophis schokari For- 
Ska ee: ie gi RT ot 

Il. B. Matexun. Hossie JaHHbIe 06 apea- 
ae Succinea elegans Risso (Gastropoda, 
Pulmonata, Stylommatophora)... . 1144 
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XXXV. OIKCHEPHMEHTAJIBHAA 
MOP®OJOLH A 


I. Il. Tuxonoga. Perenepayua poroBuipl 
H €@ HePBHbIX 3JIEMeHTOB Y KpbIC Ip 
9KCHCPHMEHTaIbHO BbISBAHHOM Mexa- 
HMYeCKOH TpaBMe ... . ina de 

MW. P. Kopkua. Cramynanna perenepa- 
I[MH KOXXHO-MbIIWeYHOH CTeHKH Or*Ke- 
BOrO “epBA JeHCTBHEM TKAHeBOrTO 3KC- 
TPAKTA wow ee ae ee ee 

A. 9. bpunenureiin. Tonucaxapuay mle- 
pexOMHOrO SMMTeMMA NpH IKcnepuMeH- 
TabHOM SKTOMMYECKOM OCTeOreHese . 

A. A. Koctomapopa. PasBuTve ceKkpeTu- 
pyloulero H BCacbIBarollero annmapata 
KHIUCYHHKAa WbINIeHKa B NepHOd HHKy- 
Galilee 

AP Crpuranosa. ‘Obhextusvocr BO3- 
WeHCTBHA TpaBMbl° Mp BOCCTaHOB,Ie- 
HWM ATpOPHpOBaHHbIX MBIIUI y KpbIC 
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XXXVI. IBOJIIOUHOHHAA 
MOP®OJIOlH A 


E. WH. Jlanunopa. Hexoroppie ocobennocru 
SBOJNOWHH NACTH H MbILUI, KHCTH YeIOBeKa 
B CpaBHHTeJIbHO-aHaTOMHYeCKOM OCcBe- 


IWCHHH . . . 907 


XXXVII. PH3BHOJIOlH A 


B. C. Kupnuynukos, A. I. Ceerosuyzos u 
A. C. Tpomun. Meuenne Kapna payuo- 
AaKTHBHBIMA H380TONAaMH (bocPopa u 
KaJIbIHA eae 

B. HW. Maxosuy. O HeBOSMOXKHOCTH o6pa- 
30BaHHA OOOPOHNTeJIbHO-JBHraTeJIbHbIX 
YCJIOBHbIX pecbwleKCOB pw CTporoM coB- 
NlaweHHH BO BpeMeHH JeCTBHA HHAN- 
bepenTHoro HM OesycOBHOrO paee es 
*KuTeIeH .. 225 

H. M. Nerpynp. K Bonpocy | (0) qbIxaunn ye- 
JIOBeKa yYepes KO*KY. BwuaAnne temme- 
patypbl 4 dbusnuecko pa6orTH Ha m0- 
TIOMeHHE KHCNOpOfa yepes KOXY ue- 
SIOBEKa memes 

371, Tpocbumopa. Beveqnoe KpoBoobpa- 


228 


xX 


uleHHe y coOak Mp JeHCTBHH BellecTsB, 
H3MCHAIOWUX YpOBeHb apTepHasbHOTO 
WaBJIeHHA ... . : ee 
YO. K. Borospsenckui. Bamanne (pusnono- 
PHYeCKOFO COCTOAHHA, NOla H pexXHMa 
MHTaHUA NTH, Ha KapTHHy Wx Oeo0H 
KpOBH.. . 5 
H. H. Baoxun, i. C. Jlyranosa u JI. C. Por- 
cpeby. Yruesoquas pyHkuna meueHH 
Ip pasBuTHH syyeBoH GonesHH . . . 7% 
B. A. Epcees. M3menenne sbicilei HepB- 
HOM JeATeIbHOCTH IPH NOBTOPHBIX BBe- 
JI@HUAX AHTHTeHa C WebIo HMMYHH3a- 
UHH. . = 
H. B. CpipoMsTHUKoEA. Hexoropsie CTOpOHBI 
OenkoBol yHKWHM TWeveHH TIpH pasBu- 
THH my4yeBOH Oome3HH...... . . £ 
A. H. Annes. Pedsextopxpie MexaHv3MBl 
B Mpomeccax CyMMallHH sPekTa OT BBe- 
Ji@HHA B OpraHH3M MOANOpOroBblx M03 
TOKCHHA cCenTHYecKOrO BHOpHoHa .. 91 
T. Il. murpuesa u M. P. Morenyosuy. O 
XHMMYeCKONH pa3saqpaxKHMOCTH NponpHo- 
WenTOpoR M peakiHH cepaeree oe 
CTOH CHCTeMbI.... . Ee 
A. H. Aanes. K usnosornueckoMy ana- 
JIUZy MeXaHH3MOB HHTOKCHKaLMH Opra- 
HH3Ma pH anaspoOuHoH UuNceKWHH (Ha 


MOJe@IH WHTOKCHKAaIMH OebIX KPbIC 

ToKcHHom Vibrio septique) .... . 144 
3. UH. Buproxospa. O6 ycOBHbIX [bIxXaTeJb- 

HbIX pediekcax uemoBeka... . . . . 137 


A. T. Tuneunuckui u B. ®. Bacusipesa. 
OQppepentHad HHHePBalHA KaHaJIbIleB 
MOUKH ... . 138 

0. TF. Kapanneera ui M. A. AGpuxocora. Tlo- 
TpeOeHHe KHCIOPpOa MOPCKHMH Gecio- 
3BOHOUHBIMH B HeKOTOPHIX ycuoBHAx. 413 

E. A. Cxsupcxas. O ponu oOaBouHbix 
pa3sqpaxkeHHH B pa3sBHTHH THcToNaTo- 
JIOTHYCCKHX H3MCHEHHH Y XXHBOTHDIX,3a- 
PaxKeHHEIX aHaspoOHoH uHpeKuHeH . . 13 

T. H. Coaneptunckas. M3menenua ycuoB- 
HO-pePJCKTOPHOH  eATeJIbHOCTH y 
KPOJIMKOB T1OCleé SKCTHpMalwyH Bepx- 
HHX IWelHbIX CHMMaTHYeCKHX y3J10B 13 


XXXVITI. IMBPHOJIOTHA 


A. C. Tun36ypr. DKupoBble BelleCTBa B 
OBOWHTAaX H Ale ceBpiorH... . 

T. A. etna. Bugospie pasIH4HA B op- 
MOOOpPas0BaTeJIbHEIX CBOLCTBAX 3apo- 
WbILeEBOrO MaTepHasa WH CMeULeHHe Ta- 
CTPYJIAWHH OTHOCHTEbHO CTaqHi Lpob- 
JIGHHA (SHAYCHHE COOTHOWIEHHA cTaqHit 
PasBHTHA HW KJICTOUHDIX NOKOIeHH) 

Pr. A. Uimugr. Poct u anddepenuupopKa 
SapOMbIMeBOrO JIHCKa Y KOPOBBI ya 
taurus) . 

lr. B. OpaoscKas, A. Jl. 3aiinec nA. A. 
Tycranospckuh. O6pasoBaHHe KOJWia- 
Treva B 9MOpHoreHese.......... 

HW. A. Cayos. O6pasopanve muKponnse 
yY OBOWHTOB OCeTPOBbIX pbI6... ... 


XXXIX. DHAOKPHHOJIO‘HA 


A. YW. Kupmenéuar. Jleticrsue ounmen- 
HbIX TOPMOHOB TrHnOpPu3a Ha AHYHHKH 
PBIO TVA be te eee 


XL. MAPA3HTOJIOTHA 


b. JI. Tapkasu. Cnoco6uocts wW4uHHOK sieH- 


A. M. Kpusko. Ecrectrpennoe pasyqpoenue 


BeceHHerO TOKOJIGHHA OBeUberoO OBORAa 


(Oestrus ovis L.) B,Anma-AtuHcKoii 06- 


TOUHOrO TebMHHTa Hymenolepis fra- Te 0S pag akties ist cae ee 
terna (Stiles, 1906) paspuBatsca B Me- T. Tl. Umxopa. K Bonpocy o ssanmocsa3u 
3CHTCPHAAbHBIX JIMMPaTHuecKHX ysax 240 an Shes Hepes Tey OU ay Gari 250 
O. B. Yousosux. Buonorua Hemato pl ee ce hr Le Aes ee i 
: JBI g ; : 
ea cicne hentiket 249 E.. Jlorayes. O psanmoornomennsax MexK AY 
Ba. Kk _ ApOM H WHTONAsMOl B pacTynux 
» M. Kapmanosa. PacuimposKka 6unoxo- AMMeBbIX KIeTKaX y mocKHx uepBelt 507 
PHYecKOrO WHKIa HemaTogbl Hystrichis E. H. TMapsosckui uv A. H. Cxppinuuk. 
tricolor Dujardin, 1845—napasura K 6nonorun Kemet Ornithodorus pa- 
HOMAINHHX HM JMKHX yTOK..... . . 245 PILL pest rece. “ac aceasta eee ate 
3 AJIDABUTHBIM YKA3ZATEJb * 


AGpamosp B. C. XIV, 1243 
A6puxkocopa M.A. XXXVII, 
1385 
A6pukocop H. X. XIV, 353 
Asanosckaa M. M. XIV, 1245 
‘As6enes H. B. I, 515 
Atimuuan P. X. XXIII, 182 
Avsenmtat H. JI. I, 941 
Ana6punesn A. ®. XV, 369 
Anaypes HM. T. XI, 593 
Anuxanan C. VW. XXIX, 702, 
. 884 
Annes A. H. XXXVII, 911, 
1147 
‘Anos VW. A. XXVI, 190 
Anpmmosp JI. ®. XIX, 685 
\AnpOuukan E. A. VII, 1219 
Angpnanxun 9. H. III, 554 
Augpouos B. H. XIV, 365 
Aunusopa B. WU. XXXIV, 898 
‘Autonopa M. IT. VII, 341 
ApaOamwxu B. VW. VIII, 85 
Ap6ysop B. A. XIV, 107 
Ap6ysop IO. A. XIV, 1249 
Apto6ouesckuh HW. VW. II, 550 
‘Acradpes VW. B. XV, 617 
Actaxoza T. B. XIX, 1065 
Artpawenok JI. A. XVI, 644 
Adanacbepa E. M. XVII, 652 
Baxcopa P. A. XVII, 652 
BapaHenxopa A. C. XXXIV, 
489 
Bapanoscxuh B. YH. VII, 806 
Bapamxos IT. K. XVII, 148 
Bap6ammu E. A. I, 9 
maros B. B. VII, 71 
Batpaxosp B. II. XV, 845 
Be36atuenxo A. JI. VII, 319 
Bexaemnumesa JI. A. I, 261 
Benop VW. B. XXII, 690 
Benos K. If. VII, 985 
Benosepcxuh A. H. XVHU, 
1297; XXIX, 1117 
Benoycop E. A. XIV, 599 
Benpexuh VM. ©. XIV, 1048 


Bepesuak H. I. VII, 322, 568 
Bepnun JI. B. XXVI, 1348 
Bepmtetiu VW. I, 924 
Bextepepa M. H. XXIX, 890 
Bumkues P. A. XIX, 407 
Buproxopa 3. HM. XXXVII, 
1378 
Baank B. 3. VII, 1201 
Box A. UI. XII, 1017 
Baoxuyw H. H. XX XVII, 723 
Baoxuua B. II. XVII, 1293 
Baygopop A. II. XIX, 663 
Baromendempy B. H. I, 739 
Borgauos O. II. XXXIV, 1142 
Boromosospa H. ©. XIV, 121 
Boroaspseuckul IO. XX XVII, 
501 
Bye Is Wl 2. ICH! 
Boxyyapa M. A. XVII, 152 
Bparnuy O. B. XIV, 1039 
Bpeguxuua E. A. I, 1163 
Bpogcxuh A. VII, 787 
Bpogcxuh B. A. XXV, 1340 
Bpogcexui M. C. I, 926 
Bpouosunkasd 3. C. XVII, 155 
Bpyespuy:C. B. XVI, 391 
Bpyxc B. II. XV, 388 
Byxuy B. H. XVII, 152 
Byua H. A. XV, 1050 
Bytcsop M. M. VII, 996 
Bytysop B. I. XIII, 105 
Bpikop 8. B. I, 265 
Basuanos IO. H. VII, 71 
Battumretu WU. A. I, 941 
Bapruu B. B. XV, 848 
Baptausau A. T. VII, 56] 
Bacuapes B. C. XIX, 410 
Bacuapepa B. ®. XXXVII, 
1382 
Bpegeucxas H. JI. I, 517 
Bentuemp A. JI. I, 269 
Becenoscxni B. WH. XV, 637 
Buropos JI. H. XXXI, 1363 
Buneuxun H. A. I, 742 
Buapuepexan B. JI. XIV, 362 


Buxorpayosa. B. C. XIV, 107 
Buuorpagopa H. I. XXVIII, 
195, 459 
Buctenmuye A.. B.. XIX, 1068 
Bumux M. VW. I, 12, 273, 521 
Baanumupexan E. B. XIX, 
667 
Baacos lO. HW. XXXIII, 1127 
BoepoycxuH B. B. XV, 125 
Bonorqun A. T. XXIV, 185, 
877 
Bonpxenay H. A. XIV, 362, 
605. 
Boponxos II. Il. XX, 178, 438 
Bsiopy Ga Caal ion 19s 
Tappusospcxnh B. B. VII, 59 
Tapxapu Bb. JI. XL, 240 
Tefupux A. K. XXVIII, 199 
Tenpmau A. JI. XIV, 821 
Tenbmaw H. C. XXIX, 1359 
NCTEMAH LL en On ek LIV mele O 
Tenppanya HW. M. I, 745 
Tengnep M. [. I, 524 
Tunenumucxuh A. T. XX XVII, 
1382 
TPuns6ypr A.C. XX XVIII, 236 
Tunu6epr. 9. T. XIV, 1252 
Tmasopa K. WH. XIV, 1255 
Taay6epman A. E. VII, 63 
Tosopxop 5b. Bb. VII, 988 
Tongpipes T. C. XIX, 413 
Tonosuy HM. H. VII, 319 
Torosun ©. B. XL; 242 
Tonopua B. A. VII, 59 
Tony6yos B. K. XIX, 1305 
Tony6yopa P. B. XIV, 824 
Tonpnaauckxuh B. VU. VII, 988 
Tonbauw M. VW. XXIX, 1115 
Fonpauna : He II. i; 528 
Tonbabap6 IO. A. XIV, 121 
Toncoscxan TI. A. XX, 874 
Touuap A. A. I, 930 
Topxesexaa 9. I. VII, 1205 
hopron wien ber Vill e71or 
Tocresa M. VW. VII, 811 


* Tleppoe guco mocie taMMJIHH H HHMWMaOB aBTOpa OOO3HayacT HOMep pa3qeta 10 
CHCTeEMaTHYeCKOMy yKa3aTesIO, BTOpoe — CTpaHHlly. 


XT 


Yoxoepr 1.) -Bo Vill 
Tpaescxuh 9. A. IX, 
[pu6xosa H. I. XVI; 


1004 
1290 


Tpun6epr A. A. XIV, 59Q 
‘969° 


Tpogsoscxu T. JI. III, 
Tposqunosa JI. Il. XIX, 434 
Npoccee Ee O-mmavible 564 
Tyaakuy H. B. XXXIII, 206, 
475, 709 
Tymapopa P. 3. XIV, 609 
Typeep A. A. XIV, 110 
Tlanusopa E. UW. XXXVI, 907 
Jlanunopuy K. B. XIV, 1257 
Tlepenasep C. IT. XIV, 821 
Jleproruu JI. H. VII, 1209 
Jleparuu B. B. 613, 1267 
Hetnah T. A. XX XVIII, 1149 
JixpOaman M. M. I, 749 
Jimutpven T. A. XIX, 1308 
Jimutpuepa T. II. XXXVII, 
914 
JimutpHescxuk B.C. XIX, 670 
Tinectposcxuh IO. H. X, 94 
Jlo6pxancxag M. A. XXVIII, 
462 
Tlo6ppmuman E. M. VI, 55 
Tlonouop JI. .. XI, 593 
Tlonronsock B. A. XIV, 1257 
Tlo6posckui. A. B. XIV, 827 
Jlom6poscexuh T. A. III, 312 
Tlompauepn IT. A. XIV, 1264 
Jloporanescxagd E. A. XXXII, 
1123, 13867 
Tiynmpxopa JI. C. VII, 
Jiyuuywa A. A. VII, 811 
Dy xviii Cm CoV Ons 
Tiwo6iok A. ®. VI, 55 
Tiarxuny B. JI. XIV, 1249 
Esceeps B. A. XXXVII, 
Eropop VM. II. I, 276 
Enarnuua E. H.. XIV, 353 
Enpauesuy M. A. VII, 325 
Epmosaepa E.A.X XXII, 1130 
Epodeepa H. H. XVII, 152 
Epoxuna JI. HW. XXIX, 703 
ECenpconm ba clam Ville oo 2 
568 
Benn Os 2 SOY, Ie 
Edpemos WM. A. XXIV, 1091 
)Kaspopoukos. H. M. XV, 384 
Ksauko. 1O..H. XV, 140: 
Kepe6xosp C.. K. XV, 1267 
PKuray A. ©. XIV, 1029 
Kypasnesa MW. .T. XXIV,449 
PKypuna B. .C. XVIII, 659 
Sapotckuh E. K. VII, 328, 
996 ; 
Satigec A. JI. XX XVIII, 1396 
Sakuesn TO. Il. XXVII, 193 
Satiuepa E. JI. XVI, 144 
SaxapxuH JI. HW. XIV, 114 
Saxapuena .B. II. VII, 564 
SumbOepOpang O. VW. XIV, 
1031 
3y6uosn E. HM. XIX, 673 
Vspanenxo J. JI. VII, 
Vsavnos B. B. I, 933 
Vpanos JI. II. VII, 319 
Msanop WM. Ji. XXXIII, 478 
Vsanop VW. YW. XVII, 649 
Mpanos. Jl. le, XV 1274 
Hpauos IO. M. II, 777 


XII 


992 


(OME 


334 


Vsanopa B. A. XXIV, 1095 
Mronmn ie a.) ele oe, 
Vspaunepuy E. A. XV, 617 
Vxopuuxopa H. JO. XIII, 
105 
Vingenoom B. JI. XIII, 596 
VYopnanos MW. T. XXXIII, 478 
Karauop M. H. VII, 568 
KaraHopa VW. JI. XVII, 158 
Kagprkopn B. B. XVII, 649 
Kasakopa K. Bb. XIV, 1029 
Kas3aucxuh B. A. XIV, 1039 
KasaucxuH Bb. B. XV, -125 
Kanawuuxos A. T. VIII, 1231 
Kanenop A. JI. XIX, 1311 
Kanyctuna A. C. XIV, 1243 
Kapamxes K. B. VII, 59 
Kapangeepa O. TI. XXXVII, 
1385 


Kaprun B. A. XVIII, 656; 
XIV, 1252 
Kapsop H. H. XIX, 1314 


KapmaHopa E. M. XL, 245 
Kapnetcxul M. A. XIV, 831 
Kapnmaw B. HW. VII, 1212 
Kapnos B. JI. XV, 621 
Kapnosuy VM. A. VII, 561 
Kapnyxuy O. A. VII, 988 
Kapnyurkuna 9. HW. VII, 1219 
Kacarouxuy B. VW. XIV, 1031 
Katuenxop C. M. XIX, 415 
Kamees H. A. I, 937 
Keep H. II. XV, 1274 
Kepumop T. WM. XIX, 859 
Kuxuayse HW. WV. XXV, 1344 
Kupuasop B. J. VII, 319 
Kupnuunnkos B.C. XXXVII, 
221 
Kucenep A. B. XV, 129 
Kupuen6nat A. JI. XXXIX, 
504 


Kaumop H. VW. I, 16 
Kaumopa JI. A. VII, 1227 
Kmoyapes A. II. VII, 59 
KuyHauy VW. JI. XIV, 1035 
Korany Sy Ve XVens5l 
Kossospcxu M. T. XVIII, 404 
Kon6uH M. ©. XIX, 410 
Komecuukopa T. JI. XXIV, 
695 
Kommoropop A. H. JI, 745 
KonotpipKuH A. M. XV, 1050 
Koutsimmun E. A. VII, 331 
KomapguHkuHa T. H. XIX, 
1318 
KomembkoB B: C. X, 589; 
WANK, 1OAMUS 
Konapatbesa ae ie IX, 89 
Konroxop VW. A. XIX, 418, 
1318 
Kopen6mtom B. HU. I, 280 
Kopeusxo A. HW. XXIX, 1117 
Kopeukan T.'A.. XV, 621 
KopxxenesckuH B. A. XIX, 
1072 
Kopxxuucxnh A. ©. XXI, 445 
Kopxua’ HW. P. XXX, 494 
Kopo6eluuxos B. II. III, .557 
Kopuenmtetiy B. H. XX, 1322 
KoputyH M. O. XIV, 1255 
Kopsakxos E, A. X XVII, 1111 
Kocuxop K. B. XXIX, 1359 


Kocromapopa A. A. XXXV 
720 
Kouanopa JI. A. XV, 1278 
Kouetkxop H. K. XIV, 831 
Kouewxos K. A. XIV, 1042 
Kourenepa H. A. XXIX, 896 
Kpapyeoko B. M. XIV, 358 
Kpamapos O. II. XIII, 1028 
KpacubHuxos H. A. XXIX, 
V7 
Kpacuopa B. H. XIX, 410 
Kpacuocenpcxu M. A. I, 19, 
283 
Kpacymuna H. A. XIV, 1252 
Kpetu M. I. I, 1167 
Kpenu Cy ih vicaalS 
Kpeltvee M. A. I, 941 
Kpenuemb B. A. XIV, 121 
Kpusxo A. M. XL, 248 
Kpuce A. E. XXVIII, 1356 
Kputcxni T. A. XVII, 398 
Kpouray3 E. C. XIV, 1029 
Kponauep B. A. XIV, 1257 
Kppiiop A. A. XVI, 644 
Kppwiop O. B. XV, 623 
Kppimcxan B. M. XVII, 649 
KynenuH B. VW. XX, 442 
Kyapuu JI. II. VII, 795 
KysHeyop H. B. XIV, 358 
Kyou ®. M. VII, 571 
Kypaomos T. B. X, 818 
Kyueuko A. B. VII, 988 
Jlappyk Bb. P. I, 23, 287 
Jlagppkencxaa O. A. I, 291 
Jlanmuya A. H. XXXII, 
1134 
JIebemepa H. C. XIX, 434 
JIlemuub JI. XIV, 601 
JIuOepmau A. JI. XIV, 1039 
JIuspuun M. C. VII, 67, 799 
JIunpOepr Tl. Y.. XIX, 422 
JIucuya M. II. VII, 803 
JIucuupiwa H. A. XIX, 425 
JIupumy 3. JI. X, 1011 
Jluxtmay B. VW. XV, 1278 
JIorayep E. JI. XL, 507 
JIoqounvxopa B. VW. XIV, 
1042 
JIoces B. B. XV, 626 
JIocepa A. C. XIV, 835 
Jlyranopa HM. C. XXXVII, 
(OB 
JIlyxomexan HM. C. XVII, 1058 
JlyxonuHa T. HW. XV, 136 
JIynauop O. B. I, 1171 
veers Bo TH. . XXVIUS 


fioctuee Ba Mey OCS 881 
Jiooos baa xaVs 630 : 
JlniocrepHux JI. A. I, 12, 273 
JIasmjenxo H. A. I, 995 | 
Maii6opona B. VU. XVIII, 656 
Mati6opona T. M. X XIX, 706 
Matinanosexaa JI. I. XV, 634 
Maupxo B. HW. VII, 59 
Mapxos K. Ub. XXX, 1121, 
1361 
Mapua hj ie fe XXVI, 
1105 


Mappaxuna HW. A. XXXII, 
480 
Macaos B. TT. 1, 531; VI, om 


larscepa Inks DIM SOW Al 
larexuu IJ. B. XXXIV, 
901, 1144 
keBHY B. C. VII, 575 
laimkoBH4 JI. A. XIV, 824 
Beflepa A. M. XV, 1267 
leHuKOB B. M. XXXIV, 717 
uK-Ilamaes B.C. XIX, 428 
femepHnosa O. H. G5 Ws 
pote CAS eX Xa 884 
mniP. M. IJ, 535 
ee rKon ot. JL, KIX 432, 
76 


(uxaiinos H. B. XVIII, 656 
{uxambuenxo T. B. XXVII, 
1352 


fonceepa B. II. XVII, 649 
fopayescxuh A. T. XV, 369 


{ypuH A. H. VII, 806 
Aarkan T. JI. XVII, 398 
azsapop VW. H. XIV, 358 


fecmesHop A. H. XIV, 114, 
362, 605, 835 


YecauHHKos JI. -B. III, 47 


)pexopuy B. H. XVII, 158, 
401 
Moon C. A. I, 538, 1175 


paoscxaa T. B. XXXVIII, 
1396 

Yeunopa A. VW. XIX, 1076 
Yennospa JI. B. XIV, 117 
\rpomenxo T. A. VII, 791 
meposuy A. JI. V, 316 
aBJIOBCKaA B. B. VII, 988 


laymxuH A. M. XIV, 
amxKapb C. HW. XX XIII, 1375 


Ilepxac M. JI. X, 818 
rece oy pions A.B. XXXII, 


Tlerpop A. A. XIV, 839 
Ilerpopa A. H. XVII, 1054 
Ierpyub H. M. XX XVII, 228 
Ilury3op 1O. B. X, 98 
[nec baa Son Xx 1234 
IIuucxep M. C. I, 753 
IInuce B. A. I, 1178 
Tlosapess D4 He XIL, gl02 
Tloroquyuepa H. A. I, $42 
Iloropenos A. B. I, 757, 945 
Tlonexaepa H. A. XIV, 107 
Ilontapes E. M. XXXIII, 
1138 
Ilonyxuua HW. H. XXX, 473 
Tlonbexnh H. HV. I, 1181 
Ilonomapesa O. H. XVII, 652 
Ilonop B. P. XVII, 152 
Tlonos JI. K. VII, 806 
Honog VER le ahie308 
Ilonopny Auypeit VII, 74 
Iloppupbesa IO. HW. XIV, 839 
TIotanop M. K. I, 1185 
IIperenb-MaptuHec A. XVII, 
1297 
IIpHzanyes M. B. X, 98 
IIposoguukos JI. A. XIX, 
1080 


IIpotacop B. H. I, 1189 
IIpoxopos B. T. XXXIV, 717 
IIxaxay3e Il. C.-T, 299 
Paesexaa O.T. X XIX, 1359 
Pasuua JI. T. XVII, - 161 
PasuHa H. ©. XVIII, 404 
Pasysaep T. A. XVI, 
842, 1264 
Paiixos JI. A. I, 760 
Paysep-UepHoycopa JI. M. 
XXIV S33 
Payrenmtety A. WU. XXIX, 
WIT 
Paytuaw T. H. IX, 92 
Pe6uugep II. A. XV, 1278 
Pessoi II. JI. XXIV, 449 
Peftirauurep E. A. XXIV, 1098 
Penuua P. C. XV, 851 
Peytop O: A. XIV, 835 
Pexuuuxuh 3. U. I, 29 
Poruucxuh C. 3. XV, 623 
Poguonos C. ®. V, 316 
Ponnonospa K. ®. XVI, 1290 
Po3seutamb K. VW. XV, 637 
Posenenby E. JI. XVII, 1058 
Posendenby VW. JI. XV, 136 
Pozsoscxuh M. UW. IV, 972 
Pott6ypy A. JI. XV, 630 
Poux HM. JI XN, 372 
Porhempy JI. C. XX XVII, 723 
Pyouu B. A. XXXII, 486 
Pyxenmtein E. XV, 1282 
Pspxxos B. B. I, 763 
Ca6upos ®. 3. XV, 129 
Ca6nuna 3. A. XIV, 110 
Cappuna TO. A. 659 
Capenpesa O. H. XVII, 
Canons HW. A. XXXVIII, 
Casa Io 1K OCDE. ues 
Garexos JI. BI, 948 
Cpetosuyos A. H. XXXVIL, 
221 


165 
1400 
1361 


CseutHukop B. Sf. VII, 78 
Cegos JI. UW. III, 780 
Capg cenoana Hy Bes Vib; 


Cuntoxop H. C. I, 766 
Cxpupcexan E. A. XXXVII, 
1388 
Cxppinnuk A. H. XL, 1403 
Cnopeykan K. HW. XV, 855 
Cmurembexuit O. XV, 1282 
CmupHopa C. H. XXV, 452 
CmomkuH T. E. VII, 328, 996 
Cobones B. B. VII, ~ 1000 
Coobones B. JI. VII, 808 
Cooones B. VW. I, 951 
Colones: Ce dil, i, Bw 
Co6onescxul I]. E. I, 19 
Co6oTtopuy 9. B. XVI, 
Coxonosp A. A. VII, 334 
CoKonon Ow Vie Vilseel219 
Coxonopa A. HW. XXIX, 1117 
Coxoyiopa B. E. XVII, 165 
Coxomopa E. B. XXVI, 699 
Coxonopa VW. B. VII, 992 
Coxobcexuh JI. B. XIV, 609 
ComieptHuckan T. XXXVII, 
1392 
Conospbes B. IT. VII, 578 
ConoyopHuKop A. C. I, 33 
Copoxua I]. B. VII, 82 
Copoxuy JO. A. XIV, 
Codponosp H. JI. I, 37 
Cnupuu A. C. XVII, 1297 
Cparopuy B. I. I, . 768 
Crapuk HW. E. XVI, 395, 644 
Crapuxopa H. JI. XX, 1326 
Crennep B. B. XVIII, 404 
CrenaHeHko B. H. XVII, 652 
Crumpb6auc- JI. C. X, 1011 
CrpaxoBweGa oa ee O20) 
Crpuranopa A. P. XX XV, 903 
Cysoposa H. II. XXIV, 1101 
Cyyaxos B. B. VII, 338 
Cyamxoscxaa M.M. VII, 1219 
Cyxapepuy II. M. XIX, 681 
Cyuyxopa A. A. XIV, 1045 
Cymuk P. A. XIV, 1045 
Cpipomatuukopa H. XX XVII, 
730 
Ta6yepa B. A. I, 301 
Taxn6aep YK. C. VII, 341 
Tanppose B. JI. XV, 376 
Tapanop A. fH. VII, 82 
Teogoposuy T. UH. Rie 434 
TepHop HW. M. VII, 334 
Tetrepe A. XIV, 601 
Tuman A. ©. I, 542, 771, 955 
Tumodees 5B. B. GO 667 
Tumodees IT. II]. XIX, 1083 
TuHaxos fb. E. XXVI, 1109 
Tuxonopa I. I]. XXXV, 217 
Toanpro K. B. VII, 575 
Tonctrot H. A. VII, -582 
Tomcon H. H. ee yal 
Toukos JI. B. 515 
Tonunes A. B. vi Mil, we. 
1045, 1260 
Tpanesnuxos A. A. XV, 380 
oes: So IPs BOONE 


cote A. C. X¥XVII, 221 
Tyxuxopa B. HM. XIX, 475 


XII 


395 


1264 


Tysopa JI. C. XIX, 663 
Tyxaunucxnit C. E. XVII, 649 
Tycranoscxnit A.A. XX XVIII, 
1396 . 
Tysosa JI. C. XIX, 663 >» 
Tyauncxui JI. UW. I, 771 
Tpicaumiok C. HW. XXVI, 456 
Ypapop O. B. XV, 384 
Ynanop B. C.- XI, 593 
Ypasoscxn C. C. XV, 640 
Ypnicon C. O. XXIX, 1117 
Yeuk I. A.: VII,: 341 
Yxanos IO. VW. X, 1238 
@aneepa 3. H. IX; 1007 
@enoceesa JI. UW. XXXIV, 491 
@enoruna B. JI. XXIX, 1115 
@Mecenxo E. A. XXVII, 202 
@®ecenxo.E. IT. XIII, 1025 
@®uwep HU. 3. VII, 1212 
@®nepos A. ®. XXXIII, 713 
@®nepos B. A. XXXIII, 713 
@®oxuy A. B: XIV, 1035 
@panxesua E. JI. XV, 376 
@pefignuna P. X. XIV, 114 
@pugenmrein A. A. XXXV, 
497 
@®pugman T. X. VII, 1209 
®ponop B. M. XV, 623 
®poutacbep B. II. X, 1014 
Xaitixuna B. WU. XVII, 1061 
Xaun B. E. XIX, 866 
Xananan A. I, 923 
Xangpun JI. A. VII, 345 
Xapasos J]. ©. I, 544 
Xpenenuyse B. B. I, 40, 304 


Xen Tou Xan I, - 959 
Xogaxos A. JI. XIII, 
Xomytos P. M. XIV, 831 
Xoxnuna H. C. XXXIV, 489 
Xpxanoscxaa B. 9. XXIX, 
890 le 
Xpucros Xp. A. VI, 981, 1197 
Loues JI. T.. XVII, 1300 
Ilprropuy H. A. II, 965, 1193 
Yaiixoscxui 9. ©. X, 1234 
Uatinaxan M. X. XXXII, 
482, 894 
Uepnasuna VW. A. XXXIII, 
- 486 ; 
Uepupuesa M.A. XIII, 596 
UYepupuuesa T. HW. XIV, 1260 
Uepuascxnit I]. -A. XV, 640 
Unxopa T. II. XL, 250 
Uuxun JI. A. I, 44 
Uncraxopa B. C: XXIX, 887 
Uouna H. TI. XIX, 667 
Uyraepa M. H.- XXIV, 1336 
Uymaxos H. M. XIX, 863 
Ilasnoscxunli T. M. XXIX, 887 
Ianonankuna T.-T. XV, 380 
Illamoscxuii JI. M. XV, 140; 
Vi 4.8 es 
Ilanommuxos B. H. 'XXIX, 
890 ath Fs 
Ilapganos A. H. XIX, 866 
Iatenmreiu A. HM. XV, 617 
Wappanopa M. [. VII, 992 
Iaxnaponos. M. HW. VII, 815 
Iefiuung M. C. XXVIII, 202 
Iletinxep A. I]. XXIX, 470 


UInuxutep B. O. XVII, 
Inospexni 9. B. VII, 
[lrepen6epr JI. E. XVI, 
Utpaye A. B. I, 773% 
Iyixun H. UW. XIV, 1 


Qmanyaib H. M. XV, I 
Scxuu T. VW. I, 547 . 


Srtunrep HV. JI. XV, 129 
TOnanon VW. I. XXI 
TOnuunyepa E. B. XX 

206, 475,. 709 =m 
}Opxesuy HV. A. XVI, 674, 


Spopcxaa H. M. III, © 
Srnom A.-M. I, 745% 
Aroquu T. A. XV, 384 
Suop 9. H. XXII, 1330 © 
Snopcxaa M. -®. XV, I 
Spxemcxul A. A. XIX, 68 

1087 : 
Sxontopa B. E. V, 316 | 
Sxoutopa JIl.. ©. XV, 3 


a 


